FEB 2 ¢ iva¥ 
FEBRUARY 1946 





Sy" ? The Qowrnal of the Amenicon Welding Society 


THERE’S A LOT OF 


PACKED 


ARCOS ALLOY 


46 ARCOS GRADES 
for Stainless Steels 
Chrome-Nicke!l and Straight 
Chrome Electrodes 

for Low Alloy Chrome Steels 
Chrome-Moly Electrodes 

for High Tensile Steels 
Manganese-Moly Electrodes 
for Nickel, Bronze, etc. Alloys 


Non-Ferrous Electrodes 


, 


N EVERY BOX OF 


ELECTRODES 





MIDDLE ATLANTIC 
Butfato, NM. Y¥....- o* Root, Neal & Co 
Erie, Penna. ... Boyd Welding Co. 
Philadelphia, Pa. ° Arcos Corporation 
Pittsburgh, P . .- Williams & Co., Inc. 
Rochester, N. ¥ Welding Supply Co. 
Syracuse, MN. VY. ... . Welding Supply Co. 


SOUTH and SOUTHWEST 
Baton Rouge 17, La. 
Borger, Texas 
Houston, Texas 


oe Louisiana Welding Co. 
.. «Hart Industrial Supply Co. 
.Champion Rivet Co. of Texas 
Siip-Not Belting Corp. 

. «+ Slip-Not Belting Corp. 
Gulf Welding Equipment Co. 

. -Hart Industrial Supply Co. 
Hart Industrial Supply Co. 


New Orteans, La... 
Okiahoma City, Oki 
Pampa, Texas..... 


ARCOS CORPORATION -310 GULF BUILDING, PHILA. 2, PA. 


Your Arcos Distributor is well informed. Your Arcos Distributor has Stock. 


Phoenix, Arizona 
Tucson, Arizona. 
Tulsa, Oklahoma 


Arizona Welding Co. 
eee Arizona Welding Co. 
. .Hart Industrial Supply Co. 


. MIDDLE WEST 
Albuquerque, N. Mex. 


Chicago, i.. : 
Cincinnati, Ohio 


Industrial Supply Co. 


Williams & Co., Inc. 
Cleveland, Ohio Williams & Co., Inc. 
Columbus, Ohio .. Williams & Co., Inc. 
Detroit, Michigan..........C. E. Philips & Co., Inc 
Ft. Wayne, tnd.... .Wayne Welding Sup. Co., Inc. 
indianapolis 2, tnd... . .Sutton-Garten ¢ 
Kansas City, Mo, 
Milwaukee, Wis..... 
Moline, tt.... 

St. Louis, Mo. 


. Machinery & Welder Corp. 
Wichita, Kansas. 


Watkins, Inc. 


mesees Machinery & Weider Corp. 


...Welders Supply &-Repair Co. 
. Machinery & Welder Corp. 
Machinery & Welder Corp. 


WEST COAST 
. Victor Equipment Co. 
Victor Equipment Co. 
Victor Equipment Co 
Portiand, Ore. ee od . Haseltine & Co. 
San Diego, Calif. Victor Equipment Co. 
San Francisco, Calif.. . «Victor Equipment Co. 
~+ +4. BE. Haseltine & Co 
~+e++d. E. Haseltine & Co. 
J. E. Haseltine & Co. 


Bakersfield, Calif. 
t 


FOREIGN 
Honolulu, Hawaii Hawalian Gas Products, Ltd. 
Monterrey, NM. L. Mexico. . .Electrodos Monterrey, 8. A. 
Montre Canada. .G. D. Peters & Co. of Canada, Ltd. 
Chite, Bolivia, Perw.... y. R. Grace Company 


el 


¢ 
# 
{ 
4 











a 


he 





HOBART e@ 


1000 Combinations 


Multi-Range Dual Control is the 
exclusive Hobart feature that 
offers the operator a choice of 
1000 combinations of voltage and 
amperage without a single “dead 
spot" in the entire welding range. 
With such fine adjustment of weld- 
ing current instantly available, it's 
easy for the operator to select the 
exact heat which is required for 
every present-day electrode. 










Iry ‘em and you'll 
prefer them. 





Exclusive Remote Control 


This is the Hobart feature that 
allows the operator to make ad- 
justments of welding current at 
the work, regardiess of how for 
it may be from the welder. It im- 
proves the quality of the weld by 
eliminating the temptation to ‘get 
by" with improper arc adjustments 
to save trips back to the machine. 
Remote control increases your 
welding quality, speeds up work. 





Name 








Position 





HOBART BROTHERS CO., 
“One of the World's Largest Builders of Arc Welders” 


- REACH FOR YOUR SCISSORS ---— —- mm mm 
HOBART BROTHERS CO., BOX W45-26, 
Send me more details about Hobort Arc Welders and 
explain why | get more for my money with Hobart. 


Welders” 


Liberal Design 


A notable advantage of Hobart 
Arc Welders is the libera! design 
and conservative rating. This 
means that you receive more than 
mere cloims — because the real 
“maximum”™ rating is actually far 
greoter than its listed rating. Ho- 
bort's liberal use of copper and 
elimination of all cast iron ports 
reduces excessive weight and 
gvorantees longer operating life. 





Firm 





ADVERTISING 








TROY, O. 


EE — Arc Weldors 





Cooler Operation 


Hobart's Two-Way Ventilation as- 
sures a cooler operating welder 
and longer, trouble-free service. 
With the Two-Way Ventilation, air 
is drawn in at each end and ex- 
pelled at the center, providing 
plenty of fresh, cool air. Liberal 
use of copper is also a great con- 
tribution in keeping welder cool, 
allowing continuous trouble-free 
welding, even on double shifts. 


BOX WJ-26, TROY, OHIO 






FREE! 


Vest Pocket 
Guide for 


2 
Please send copies 


@ PRACTICAL DESIGN FOR ARC WELDING 


Three completely different books full of rede Complete 
sign ideas for all workers in metal Set of 3 
, poe , Is. 
Civel.1 CiVel.2 OCve.3 Vor sto 
Onty $3.50 
$ enclosed, books desired checked. per volume 


101 





















The Journalot the American Welding Society 





Published Jar the Aduancement of the Science and Art of Welding 


W. SPRARAGEN, Editor 





FEBRUARY, 1946 


VOLUME 25 NUMBER 2 





OFFICERS—1945-1946 

President, W. F. HESS 

First Vice-President, H. O. HILL 

Second Vice-President, G. N. SIEGER 

Treasurer, O. B. J. FRASER, 

Secretary, M. M. KELLY 

Technical Secretary, L. M. DALCHER 

Assistant Technical Secretary, SIMON A. 
GREENBERG 


District Vice-Presidents 

District #1 (New York & New England)—F. W. 
DAVIS 

District 
INGER 

District $3 (Southern)—SYDNEY SWAN 

District #4 (Central)—B. L. WISE 

District $5 (Mid-Western)—R. E. McFARLAND 

District #6 (Mid-Southern)—M. A. BARRETT 

District #7 (Western)—C. P. SANDER 


#2 (Mid-Eastern)—W. G. THEIS- 





COVER 


Welders Putting the Finishing 
Touches on a Gasoline Tank for the 
Fruehauf Trailer Company. 











ISSUED MONTHLY 


Copyright 1946, by 
The American Welding Society 


Subscriptions $5.00 per year in United States 

and possessions: Foreign Countries $7.00. 

Single copies, non-members $.75; Special 

issues October and December $1.00; members 
50 cents 


Entered as second-class matter January 15, 
1932, at the post-office at Easton, Pa., under 
the act of March 3, 1879. 


PUBLICATION OFFICE 
20th & Northampton Streets, Easton, Pa. 


EDITORIAL AND GENERAL OFFICES 
33 West 39th St., New York 18, N. Y. 


The Society is not responsible for any state- 
ment made or opinion expressed in its publi- 
cations. Permission is given to reprint any 
article after its date of publication provided 
proper credit is given. 











CONTENTS 


TECHNICAL PAPERS, 


Design Considerations for Welded 
Machinery Parts, by George L. 
Sr? oS Sg 105 

Atomic Bomb Development Was 
Hastened by Welding, by A. F. 
NR REE «8 Ope 118 

Proportioning of Weld Sizes, by 
Clyde M. Leavitt. . 121 

Welded Aluminum Alloy Tank Cara, 
by A. H. Woollen............... 129 

Discussion of Paper ‘Economics of 
Arc Welding,” by C. M. Under- 


SOCIETY AND 


Nominating Commitiee............. 146 
New Welding Society Award....... 146 


Conditions of the A. F. Davis Under- 
graduate Welding Award Program 146 


Board of Directors Meeting......... 146 
INDEX TO ADVERTISERS..... 148 
——— Welder Co. Expands 

«0.0 sh wpa ccateke ct tes « all 154 
Organization of General Electric's 

Electric Welding Division........ 154 
Chicago Bridge & Iron oie Re- 

opens Detroit Office. . 154 
New Distributor enounsed.. asia del) 
New Belgian Welding Magazine. . 154 
Ox Cart and P&H Welder Saal 

Old and New.. 156 
News on Tensile Testing Dillon Bulle. 

1 Ae ye 156 
Symposium on Magnetic Particle 

oti. Nhatiah, v  auteccindun olen ome 160 
Safety Charts. . endiates wites +380 
Chemical endinen.. : 160 
Precision Welder and Machine Ceti: 

BALE. cis adic < ca e ea aes hall 160 
Hortonspheres.................05; 160 
New Ways to Protect Equipment from 

ER Se 162 


ITEMS AND REPORTS 


wood, C. H. Jennings and W. J. 
SET tr. shh ouedceiekn Caan’. » 
Efficient Arc Welding by Means of 


oe Procedures, by W. J. Con- 

(6 CRS Fa, 6 2 

Lukens Steam Platens, by H. B. 
Lewis 


Current Welding Literature........ 


Discussions of ‘Application of Capa- 
citor Discharge to Welding,”’ by 
Foster R. Woodward, Thomas J. 
Crawford, A. A. Burr, C. E. Smith 


RELATED ACTIVITIES 


ets TNT a Wiss > 0 ba aee 0.0, Bars 
New Mechanical Research Labora- 

tory for Air Reduction........... 
Kardevan Promoted............... 
New Arc-Welding Accessories Cata- 


ee. ee 
Electrode Pamphlet................ 
“Masked Marvel’ 

pO 5 a Se eae 
Albert E. Zeisel Promoted... . 
Se POG 03 scsi bees stews 5 ob 
Employment Service Bulletin 
pT EER RS RO Ap 
Abstracts of Current Welding Pat- 

ents, Prepared by V. L. Oldham. . 
Bound Volume Journal 1945........ 
Districts and Sections—American 

Welding Society—Vice-Presidents, 


Chairmen, Secretaries and eneseat 
Meeting Dates. . ; 


List of New Neeiaihes, 
Welded Fabrication 
Section Activities................. 
Pressure Vessel Research.......... 


Colonel Clarence E. Davies, Secretary 
+ — Receives Legion of Merit 
SEY! os a 


WELDING RESEARCH SUPPLEMENT 


The Surface Preparation of Alumi- 
num Alloy Sheet for a Weldin 
by R. A. Wyant, D. Asheraft, 
T. B. Cameron and K. ti Moore. . 

Discussion of the Paper, ‘The Strain- 
ing of Deposited. Weld Metal Dur- 
ing Cooling,”” by D. Rosenthal 
and E. M. MacCutcheon, Jr....... 

Preliminary Study of the Notched- 

d Slow-Bend Test for Weld- 
ability of Steels, by C. B. Vold- 
rich, R. W. Bennett and D. C. Mar- 


76-s 


T1-s 
A Study of Austenitic Welding for 
Control of Graphitization in Steel, 
“749 eer ae 





Discussion by F. E. Foster, A. B. Kin- 
zel, Henry J. Robar, Author’s Clos- 


Metal Flow and Fillet Formation in 
Brazing Aluminum, by Mike A. 
Miller 


Tension Tests of Single-Row Spot- 
Welded Joints in 24S-T Alclad 
Aluminum Alloy Sheet, by R. 
Seen ee FO Oe eee 


The Spot Welding of NE 8715, NE 
8630 and SAE 4340 in the 0.062-In. 
Thickness, by W. F. Hess, W. D. 
Doty, WT. CRMRB. oo ceccsccces 


13] 


142 
143 


144 


162 
164 
170 


170 
170 
170 
170 
170 
172 


176 
176 


178 
182 


99-5 


102-s 


115-s 


. 128-8 























PER IP TNE y 
o Oo all ds . 





130 


13] 


142 
143 


162 


170 


170 
170 
170 


170 
170 
172 
176 
176 


178 
182 


184 
186 
188 
190 
194 


194 


9-s 


2-8 


5-8 


3-3 














The Journal of — 








The American Welding Society 


VOLUME 25 . 





NUMBER 2 . 


FEBRUARY, 1946 





Design Considerations for Welded 
Machinery Parts 


By George L. Snyder' 


NLY some basic considerations for the designer in 
developing weldments are brought out in this dis- 
cussion because of the wide scope of the subject. 

Separately, these basic considerations may seem elemen- 
tary and self-evident, but when considered collectively 
in developing a weldment, their complexity becomes ap- 
parent. At least 12 different types of components can be 
utilized by a designer in his weldment and each of these 
components can be used in several ways. 

So, the designer must be familiar with limitations in 
processing weldments and with the scope and limitation 
of equipment and methods used in their production. 

These are the factors to be discussed here. However, 
this discussion is limited to dynamically loaded welded 
machinery parts. Statically loaded welded structures 
present another broad subject and their design concept is 
decidedly different from that of dynamically loaded 
structures. 

To begin with a basic element, hot-rolled steel plate 
probably is the most universal component used in such 
structures. 

Undoubtedly the freedom offered by the many sizing 
and shaping possibilities of hot-rolled steel plate has 
much to do with its widespread use as weldment com- 
ponents. Basically flexible raw material from the stand- 
point of dimensions, hot-rolled plate is obtainable in 
variable sizes to 195 in. wide or to 25 in. thick. 


Flat Components 


Shearing usually is the most economical method of 
sizing or shaping a plate to rectangular or circular dimen- 
sions. But when a plate is to be sheared to size, the de- 
signer should keep in mind the existence of shear droop 
which is the abrupt break in flatness that occurs around 
the sheared edge because localized stresses imposed by 
the shearing pressure exceed the elastic limit of the ma- 


* Contributed by the Production Engineering Division for presentation at 
the Annual Meeting, New York, N. Y., November 26-29, 1945, of the American 
Conia” of Mechanical Engineers. 

+ Chief Engineer and Assistant to General Manager, Lukenweld, Inc., 
Division of Lukens Steel Co., Coatesville, Pa. 





Fig. 2—Plate Component Shaped by Shearing and Flame 
Cutting 
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Fig. 1 


Component Flame Cut to Shape from Hot Rolled Plate 


terial. Since this effect is confined to the area adjacent 
to the edge, it can be practically disregarded when the 
component is subjected to subsequent trimming or when 
it is in light gages, */, in. and under. 

Flame cutting, undoubtedly, is the most common 
method of shaping and sizing weldment components, par- 
ticularly when the number of duplicate weldments re 
quired is small. Probably a big reason for this is the fact 
that many components of weldments necessarily are 
irregular in shape. 

Since regular configuration generally is cheaper, the 
designer should think in such terms where possible. 
However, he need not be concerned if an edge is sheared 
or flame cut as long as he designs the part so the supplier 
is free to use either method or both on a particular com- 
ponent. 
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Fig. 3—Box Beam Showing Camber and Flatness Tolerance 


Figure 1 shows an example of component produced 
entirely by flame cutting. Figure 2 is a plate part pro- 
duced by a combination of shearing and flame cutting. 

Of course, in addition to shaping and sizing, the cutting 
torch also makes welding chamfers, or kerfs, on the edges 
of a component which provides the ‘‘grooves’’ for welds, 
other than plain fillets, when assembled with adjoining 
components. 

Tolerance on components, disregarding the method 
used in producing them, merits careful consideration by 
the designer of weldments for an accumulation of toler- 
ances can cause costly difficulty in fabrication, as is shown 
in Fig. 3. This illustration pictures a highly improbable 
coincidence of tolerance accumulation. Nevertheless it 
could occur within the limits of necessary commercial 
tolerances on flatness and straightness. 

Tolerances are important considerations on flatness 
and straightness, particularly if the fabricator’s facilities 
for performing such operations cannot be operated so 
cheaply as those of the supplier of components. 

Often, it is advantageous to size components on ma- 
chine tools, if only for the reason that much closer toler- 
ances are obtainable. For a complicated assembly with 
much welding on it, prefabrication machining is indi- 
cated. Also, at times, machining of components will 
help achieve close tolerance on a complete weldment. 
The more generous the tolerances on components, the 
more prevalent the gaps in fitting. Gaps require the 
deposition of a greater amount of weld metal thereby in- 
creasing costs and destroying the metal-to-metal contact 
which resists tendencies to shrink or warp. 

The main structural parts of the weldment shown in 
Fig. 4 are premachined. Since this item is one of mass 
production, individual peculiarities in each weldment 
caused by the nonuniform accumulation of component 
tolerances could not be allowed. 

Sometimes design considerations dictate prefabrication 





Fig. 4—16-Cylinder ““V’’-Type Welded Diesel Engine Frame 
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Fig. 5—Joint Between Heavy Flange and Web, Showing 
Machined Edge (at Left) and Full Weld (at Right) 


machining as in the case of the joint between the heavy 
web and flange shown at the left in Fig. 5. 

This might be a detail of construction on the bed of a 
large hydraulic or mechanical press. The loading in the 
region of the compression flange of such machines is such 
that the joint detail shown at the right in Fig. 5 would be 
necessary if the edge of the web were not machined. 
When machined, the metal-to-metal bearing, to with- 
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Fig. 6—Comparison Between “U"’ and “V" Welding Keris 


stand concentrated compression loads, is achieved. 
Fillet welds as indicated in this illustration are adequate 
then for withstanding the horizontal shear components in 
this region of the beam. The edging of such webs to a 
relatively close tolerance is a simple operation on a plate 
planer. 

Another reason for prefabrication machining is the 
provision of economical welding kerfs in combination 
with good joint fit-up, particularly in welding thick 
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MACHINED KERF 


Fig. 7—Bottom of Hydraulic Cylinder Typical of Those Used 
in Heavy Hydraulic Presses 


FEBRUARY 








pl ite 
tip ' 
weld 
thick 
meta 
in ct 
come 

Pr 
of co 
nent 
reve: 
but 1 

Pr 
for | 
men 
such 
der 


















plates. A kerf must provide sufficient width to clear the 
tip of the welding electrode to permit the depositing of 
weld metal at the root of the weld. For, as the plate 
thickness increases, it is apparent that the amount of 
metal wasted in the angularity of V-shape flame-cut kerfs 
in contrast to the U-shaped ones as shown in Fig. 6 be- 
comes an important factor. 

Prefabrication machining is necessary, too, in instances 
of conflicting tolerances, in the fitting of circular compo- 
nents within each other. Studies of minimum tolerances 
reveal that gaps between pieces so fitted are inevitable 
but machine fits reduce such gaps to a negligible point. 

Prefabrication machining is necessary at times, also, 
for providing proper contours in highly stressed weld- 
ments or in those subject to fatigue. Figure 7 shows 
such an instance in the bottom plate of a hydraulic cylin- 
der premachined to provide proper curved contour at 





Fig. 8—Cylinder on Hydraulic Press 


the corners. This sketch also illustrates an application 
of machined kerfs on thick plates. Figure 8 shows the 
cylinder of a hydraulic press designed on such principles. 

Another method used frequently for shaping plate 
components is ‘blanking’ or “punching” on a power 
press. This operation which is simply shearing, using 
knives of special shapes, can be justified, usually, only 
when quantities required warrant the expense of dies. 
Figure 9 shows typical blanked or blanked and punched 
pieces. 

A simple example of blanking or puching is the shearing 
of a rectangular plate. By blanking the piece only one 
operation is required in comparison to four operations for 
each piece which would be necessary in shearing. Hence, 
a comparison of blanking and shearing costs can be made 
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Fig. 9—Blanked, and Blanked and Punched Components Made 
of 14-In. Thick Steel Plate 





Fig. 10—Horizontal Angular Bends Provided by Press Bending 


merely by multiplying the cost of the added three shear- 
ing Operations by the number of pieces required and com- 
paring this with the cost of tooling. Naturally, the esti- 
mate will be approximate since the relative cost per hour 
of the machines used might affect the comparison. 
Another important benefit gained by blanking is the 
comparatively close tolerance that can be achieved. 


“Formed’’ Components 


Thus far we have considered only flat pieces in the 
preparation of components but we must give thought 
also to “formed’’ type components which are required 
frequently in weldments. Several methods are in general 
use for forming components for weldments. One of these 
is press bending, to make horizontal angular bends as are 
shown in Fig. 10. 

Definite reasons for forming operations such as bending 
or fluing have been evolved. One i& lower cost, for 
angular bends eliminate one or more welded joints. The 
cost of bending seldom equals that of the alternative 
assembly and welding. Careful examination of the de- 
sign proportions of metal sections might show the eco 
nomy of using the same metal thickness of web and flange 
to utilize the advantage of a bent section. A bent com- 
ponent naturally is more ngid than a flat one. This 
can be important in the control of shrinkage and warpage. 

Another method, often of value in components, is the 
specialized forming operation known as fluing, shown in 
Fig. 11. These flued openings, when machined, provide 
formed seats for covers. Generally such a cover is de- 
signed to be fastened by an inner clamp as shown at the 
left in Fig. 12. Treatment permitted by the flued open- 
ing eliminates assembly, welding and consequent warp- 
age, and the cost of many drilled and tapped holes as 
shown at the right in Fig. 12. In addition, weight reduc- 
tion is achieved. 





Fig. 11 


Weldment Showing Utilization of Flued Opening 
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Fig. 12—-Formed Seat Cover Designed to Be Fastened by an 

Inner Clamp (Left). Assembly, Welding and Consequent 

Warpage, and the Cost of Drilled and Tapped Holes Are 
Eliminated (Right) 


Another function of flued openings in weldments is to 
provide stiffening lips, which are executed normally by 
welding a band around the opening where required by 
design considerations. 

Since dies are necessary, flued openings are unwar- 
ranted economically, unless the quantity of openings 
justifies their use. When flued openings are being con- 
sidered, the designer should consult the supplier for it is 
possible that dies exist which can be adapted. 

Products of the flanging, or spinning, machines often 
are utilized to advantage in weldments, as their applica- 
tions in the melting pots in Fig. 13 show. The bottom 
corners of the pot in the illustration on the right are com- 
posed of a flanged head split in half, with one-half serv- 
ing for each corner. 

The use of flanged products in components may pro- 
vide component rigidity, possibly simpler welding condi- 
tions, or a reduction in welding. Flanging also provides 
curved contours which may be desired for proper func- 
tioning or for appearance. 


Stamping and Pressing 


When quantities justify, formed components produced 
in special shapes by forming dies on power presses may 
be used advantageously. Figure 14 shows a small stamp- 
ing and Fig. 15 shows the weldment in which four of these 
stampings form the corners of the piece. Forming, re- 
quired on the remaining components, is done on a press 





, 
Fig. 13—-Melting Pots Using Flanged Components to Advantage in Weldments 
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Fig. 14—Corner Stamping for Water-Cooled Furnace Door 











Fig. 15—Type of Door Showing Such Construction, Using 
Component Shown in Fig. 14 








te: 
. 














Fig. 16—Exploded View of the Water-Cooled Furnace Door, 
Showing Construction 


brake. Figure 16 shows the relation of the various com- 
ponents in this weldment. 

A useful method of shaping cylindrical contours is pro- 
vided by bending rolls. A component formed in such a 
manner is shown in Fig. 17. This component is seen 
readily in the finished weldment shown in Fig. 18. 


Shapes 


At times, shapes formed on a rolling mill may be used 
justifiably in weldments. Their value as components 
results from two factors: a reduction in cost because of 
elimination of welding, and initial rigidity which can 
tend to simplify fabrication problems of shrinkage and 
warpage. In considering the use of structural rolled 
shapes, the tolerances possible in such rolling mill prod- 
ucts should be studied carefully for they may affect 
adversely the design requirements. 

Steel castings are used extensively as components in 
weldments where economy in producing complicated 
shape requirements or special contours at given points in 
a particular assembly are involved. 

When castings are to be used in weldments, their 
physical and chemical properties should be specified 
carefully. Also, where size permits, it is desirable to 
have castings of electric furnace steel which seems to 
possess greater cleanliness. This is important in obtain- 
ing good welds with minimum difficulty. 

Drop forgings also may be used when their size and 
quantity justify the investment in dies. This product 
has good homogeneous properties and, when properly 
controlled, its tolerances are close. Figure 19 shows 
such application where a number of drop forgings have 
been joined by flashwelding. 


Fabrication 


Having considered the production and application of 
components, the subject of fabrication from the de- 
signer’s viewpoint in developing a weldment is the next 
consideration. The first aspect covers the type and 
extent of available equipment in a weldery which will 
produce the pieces designed. This is important since 
the more flexible and extensive the equipment, the more 
freedom there is in design. In addition, when quantities 
are involved, advantage may be gained in designing the 
job to suit particular facilities of a weldery. Usually, it 
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is well to consult with the engineering staff of the weldery 
most likely to be involved regarding these matters, par- 
ticularly if repetitive items are contemplated. 

Production methods concerning the fabrication of 
weldments may be considered from two aspects. The 
first involves the extent of what might be termed “‘uni- 
versal’ equipment, such as positioning facilities, auto- 
matic welding units, inspection methods, and _ stress- 
relieving facilities. Many types and sizes of positioning 
equipment are in use in welderies today. The second 
aspect involves special jigs or fixtures or other types of 
tooling that might be justified or imperative. Usually, 
if the product is to any degree repetitive in quantity, the 
possibilities in special tooling should be considered. 

Also to be considered by the designer to promote 
economy and quality is the possibility of breaking up the 
weldment into subassemblies in sizes to suit positioning 
equipment. If the final size of the part as designed ex- 
ceeds the limits of available equipment, possibly it can be 
redesigned so that a minimum of handling of the piece 
in its final size is necessary. Often, the use of automatic 
welding equipment with its finite scope and features 
merits a thought in designing the weldment, especially m 
considering the advantage such equipment offers for cost 
reduction. 

With special tooling, the designer should keep in mind 
that he is dealing still with rough component parts 
despite measures that might have been taken to mini- 
mize tolerances. Weld shop tooling naturally is more 
restricted than that usually available in machine shops. 
Tools, such as jigs or fixtures, should be designed with the 
necessity of flexibility in mind. Figure 20 shows two 
special fixtures which are typical. 

Special tooling also might be mandatory in order to 
hold components in proper relation to each other during 
the welding operation. Figure 21 shows a special fixture 
with the weldment in place. y 

Although subassemblies frequently are important to 
the designer of weldments, design limitations often pro- 
hibit their use. Obviously, the more work done on small 
pieces, the easier and quicker will be the completion of 
the final assembly. 

A completely welded subassembly is shown in Fig. 22. 
Figure 23 pictures the final weldment. Here, design 
controls the method of fabrication, for the lower flange 
member could be made in one piece. In that case at 
least a portion of the subassembly welding would have 
been required on the larger and more cumbersome piece. 

Subassemblies of components should be made so that 
particular portions in certain instances can be sized before 
they become part of the final weldment. This practice 
helps insure that the final weldment is close to required 
dimensions. Where tolerances have accumulated, 
straightening or trimming might be involved. The effect 
of the welding on the completed subassembly from the 
standpoint of warpage or shrinkage has been eliminated 
as a factor on the finished weldment. 





Fig. 17—Plates, 4 In. Thick, Formed on the Bending Roll 
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Sometimes in very complicated structures involving 
considerable welding, various subassemblies are stress 
relieved before being assembled into the whole structure 
to reduce the accumulation of residual stresses. 

Subassemblies also facilitate inspection of welds. At 
times, where X-ray inspection is specified, subassembly 
welding is necessary, for, if the welding were not com- 
pleted and X-rayed in the subassembly, the interference 
of adjacent components in the completed assembly might 
make it impossible to X-ray or repair such welds. 

At times, subassemblies are welded completely when 
they include compartments subjected to pressure tests or 
oil retention specifications. 

Tests are made and necessary repairs completed on the 
subassembly piece. Clearly, such practice is more eco- 
nomical than to attempt such work on the final piece, if 
only from the standpoint of the relative bulk to be 
handled in testing and repairing. 


Fig. 18—Pump Casing, Utilizing Components Shown in 
Fig. 17 


An important reason for careful consideration of sul 
assembly possibilities in design is the provision of max 
mum access for the greatest possible amount of the weld 
ing to be done, for the more accessible the welding, th 
less it will cost. Also, quality is more readily achieved i{ 
the welding operator can work under open or accessib|. 
conditions. Figure 24 shows a subassembly on which al! 
welding to be done is before the operator. Figure 25 
shows the completed weldment with the subassembly i: 
place. Obviously, welding has been simplified since th: 
joining welds between sub- and main assemblies are com 
pleted by working through the access openings shown 
If the welding had not been completed in the subassemb]) 
it would have had to be performed through such open 
ings. This would have necessitated the use of a mirror 
by the welder with resulting slow and consequently-ex 
pensive welding. 

At times it is advantageous to design so that progres- 


Fig. 19—Typical Use of Drop Forgings and Flash-Welding to Provide 
Components of Irregular Shape and Difficult Proportions 











Fig. 20—Two Specially Designed Fixtures for Tooling Weldments in Quantity Production 
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Fig. 23—Lower Section of Welded Gear Reduction Housing 





sive subassembly is possible. Thus, one portion of the 
weldment is completed before it is assembled and welded 
to other components as a step in the final assembly of 
the completed weldment. 

When maximum access is provided, by subassembly 
practice or other design control, inspection can be more 
conclusive. Figure 23 illustrates design for accessibility 
with elliptically shaped openings permitting access to the 
inner side of the joints to be welded. Here, desirable 
structural qualities of a box member are not sacrificed for 
access, but care has been taken in shaping the openings 
so that abrupt discontinuities in the contour of the mem- 
bers are avoided. 

Welded joints of maximum quality and predictability 


from the standpoint of either external contour or internal * 


soundness are almost impossible to execute with the 
manual arc if the joint is not reasonably accessible from 
both sides. However, at certain points where stresses 


TOP SURFACE 
TO BE MACHINED 


TOP SURFACE 
TO BE MACHINED 








Fig. 26—Types of Welded Joints Which Deserve Design Consideration 
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Fig. 22—One Subassembled Component of a Weldment. 
Welding Is Completed Before Further Assembly Is Done 





Fig. 24—Welded Subassembly, with All Welding Readily 
Accessible 





Fig. 25—-Weldment of Which Weldment Shown in Fig. 24 Is 
a Part 




















Fig. 27—Stiffener Arrangement on Underside of Shallow 
Machine 





Fig. 28—Two Halves of Large Welded Machine Part Which 
Are Welded Into One Piece After Shipment to Destination 








are of secondary nature and fatigue loading is not present 
in structures, the joints do not require work on both sides. 

In addition to the type of welded joints used, their 
position in the weldment deserves careful design con 
sideration for several important reasons besides position. 
ing them for maximum access. Where machined sur 
faces occur in the design, care in placing joints can effect 
economy as comparative illustrations given in Fig. 26 
show. Clearly, if the joint is placed as in Fig. 26 (a), a 
portion of the deposited weld metal will be removed in 
maching operations. Depositing weld metal is expensiv: 
and removing it is wasteful. The joint placed in Fig. 26 
(b) shows how the amount of necessary weld metal has 
been reduced. The joint shown need only have the 
cross-sectional area of that shown in Fig. 26 (a) after it is 
machined. Economy may be possible by positioning a 
joint as shown in Fig. 26 (c) which eliminates the keri 
and its cost, or Fig. 26 (d) which also simplifies fitting, 
in contrast to the same joint detailed in Fig. 26 (a). 

At times, spoked or diagonal members are indicated 
by design considerations and their intersection usually 
presents a type of joint difficult to fit and costly to weld 
if proper external contours are to be maintained. An 
example is shown in Fig. 27. Here the diagonal pattern 
of the box stiffeners on the underside of this machinery 
bed is highly desirable from the standpoint of maximum 
rigidity. However, their central intersection presents a 
problem of the nature just described. By the utilization 
of a flame-cut central member, square joints at the inter- 
section have been obtained; hence, fitting and welding 
are simplified. 

Figure 28 shows a simple treatment of an intersection 
of spokes. The central member in this is a subassembly 
so designed that the spokes do not converge on each other 
with obviously poor fitting and welding conditions re- 
sulting. An illustrative sketch showing the construction 
of this central hub is given in Fig. 29. 





Fig. 29—Detail of Construction of Center Hub on Piece Shown in Fig. 28 
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Fig. 30—Types of Intersection, Without and With Spline Piece 


At intersections of members subject to high stress 
levels, fatigue, impact, or a combination of these, careful 
design treatment is imperative. Contrasting designs of 
such an intersection are shown in Fig. 30, where the left 
illustration shows the intersection as welded without 
benefit of a transition member. Clearly, in order to pro- 
vide curved contours, an inordinate amount of weld 
metal would be necessary. In addition, it is practically 
impossible to execute such a welded joint so that full pre- 
dictable strength will result. If necessary, X-ray inspec- 
tion is practically impossible. Fitting conditions are 
poor and the excessive amount of weld metal adds to 
warpage and shrinkage problems. Desirable features of 
a similar joint as executed in the right illustration are 
self-evident. 

The designer should remember the generality that in a 
weldment the fewer separate and different components 
required, the cheaper and better the design will be. 

At times, particularly with secondary members such as 
ribs or stiffeners, slight changes will permit uniformity in 
size of different components. Such consideration might 
make quantity production by blanking economically 
possible. Another somewhat minor consideration is the 
difficulty caused the assembler or fitter in trying to 
identify parts that appear almost the same. 

The designer should keep in mind, also, the possible 
utilization of hot-rolled bar stock, for often such material 
can be used by making a slight change in dimension of a 
given cross section to conform to standards. 
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Fig. 32—Cantilever Beam Showing Three Designs in Web 
Openings 


All components regardless of the method of producing 
them are subject to dimensional tolerances. The de 
signer must keep this in mind for economy and good fit-up 
so that he can control the ill effects of cumulative toler 
ances. Figure 31 gives a simple illustration of a typical 
weldment in which the designer has kept cumulative 
tolerances in mind. The drawing at the left shows a 
partial cross section, while the drawing at the right 
shows a similar cross section in which the point has been 
ignored. 

Shrinkage and warpage problems which exist in the 
production of weldments will continue to be a factor so 
long as drastic heat gradients occur during welding. A 
degree of experience is needed to be able to predict such 
effects and to control and counteract them. It is im- 
possible to discuss this factor here in detail The de- 
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Fig. 31—Effects of Controlling Cumulative Tolerances 
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subjected to severe stresses or to fatigue or impact, also, 
should be stress relieved. Especially is this advisable 
since locked-up stresses, the magnitude or direction of 
which cannot be predicted, can be of a high order follow 
ing welding. If normal service loading imposes design 
stresses having the same direction at a given point as that 
of a residual or locked-up weld stress, structural distress 
or failure can _ result. 

Many weldments are in use that have not been stress 
relieved. Hence, definite predictions cannot be made 
that difficulty will result for a given type of weldment in 





Fig. 34—-Analysis on Model of Welded Engine Bed. Stresses 
Under Lateral Load Can Be Read from the Strain Gages 
Visible in the Illustration 


Fig. 33—Circle Shear Frame 


















































signer should, however, sense the general aspects of such 
phenomena so that he does not develop designs that may 
be impossible to produce within necessary tolerances. 

Warpage will occur to a great or little degree depending 
on the relative size of given welds and their distances 
from the neutral axis of the assembly. This is due sim- 
ply to the relative ability of a member to resist shrinkage 
stress imposed at different pcints in its cross section with 
respect to the neutral axis of that cross section. 

Welding results in shrinkage both longitudinally and at 
right angles to the weld metal. The extent varies for 
sizes as well as types of welds. When the number of 
different sizes and types of welds occurring in an average 
weldment and their length and position with respect to 
each other are considered, it can be realized that control 
of warpage is to a large degree a matter of practical ex- 
perience. Sequence of welding also should be carefully 
controlled as a counteracting measure. At times, special 
fixtures are used to restrain warpage during welding. 


Conditioning and Inspection Methods 






Following completion of welding it is an established 
practice to condition the weldment by removing spatter, 
grinding edges or surfaces where specified because of de- 
sign requirements, and grit blasting when size permits. 

Spatter is removed for appearance and to insure that 
it will not drop off progressively when the weldment is in 
service. Spatter can be detrimental mechanically if, for 
instance, it were left in a lubricating oil compartment. 

Weldments are grit blasted to remove mill scale from 
plate surfaces and to facilitate visual inspection of welds. 
Under-cuts usually are more difficult to detect before the 
weld is grit blasted. 

Welds are inspected visually for proper size, surface 
cracks or other surface defects. X-ray is used to inspect 
welds for internal defects. Various specifications such as 
those of the A.S.M.E. and the U. S. Navy provide inspec- 
tion standards for the acceptance or rejection of welds by 
means of X-ray photographs. 

Hydrostatic testing often is required by design speci- 
fication. Oiltight compartments should be checked and 
tested before the part leaves the weldery. Finally, the 
weldment should be laid out for a final inspection at the 
weldery to verify that it is dimensionally correct. within 
specified tolerances. 

Any weldment to be machined, subsequently, to any 
appreciable degree should be stress relieved if the ma- 
chined surface or other parts of the weldment are to hold 


: ‘ ; S|} : " Fig. 35—Test Setup to Determine Actual Stresses Under Load 
their relationship within service life. 


Any weldment ‘on Piece Subject to Internal Hydrostatic Pressure 








114 THE WELDING JOURNAL FEBRUARY 































the unstress-relieved state. Stress relief, therefore, may 
be regarded somewhat like insurance having a low pre- 
mium rate because the per pound cost of stress relieving 
is usually only a fraction of a cent. 


Specifications 


A weldment should be specified clearly and concisely 
so that no misunderstanding results, and to insure, from 
the equitable standpoint, that each potential vendor is 
quoting on the same conditions. It is important, for 
instance, that the weldery know if the weldment must be 
produced under a code requirement. 

Over-all tolerance requirements on various dimensions 
of the weldment should be considered carefully. The de- 
signer might be inclined to make everything tight to ‘‘be 
on the safe side.’’ But this can be a costly practice com- 
pared to that of intelligently evaluating requirements. 
Often a relatively close tolerance, under given conditions 
of size, shape and amount of welding, at some point in a 
weldment can be costly to achieve. Proper study might 
show that the tolerance can be loosened without affecting 
the service performance of the weldment. In this in- 
stance, it is common practice to consult with the weldery 
to_achieve, mutually, the best conditions. ; 


Fig. 36—Abstract Example of Two Methods of Resisting 
Torsional Force 


This check list of specifications and drawing informa- 
tion will give the weldery proper and clear directions: 


Steel specification ? 

Inspection agency, if any? 

Weld sizes and to what standard? 

General tolerances or any special tolerances? 
Grit blast? 

Grind? If so, where? 

Stress relieve? 

Paint? If so, what type and how many coats? 
X-ray requirements? To what code? 
Test—hydrostatic? If so, at what pressure? 
Test—oil tightness? 


Many types of weldments or components for weld- 
ments can be designed effectively into welded machinery 
parts. Categorically, machinery parts, as distinguished 
from other types of structural members, can be defined as 
parts required to resist or support moving forces; parts 
subjected to dynamic loading. 

Dynamic loading or applied forces in motion can in- 
volve additional factors or criteria—fatigue and impact— 
to be considered in the design of the part and the proper 
selection of its material. These two factors, alone or in 
combination, often can affect materially, or control the 
shape, material and manner of fabrication of a mechanical 
structural member. 
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Fig. 38—Design Detail of Spokes in a Welded Machine Part 
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If fatigue or impact is of major consideration, those 
properties of the material determining its resistance to 
such loading should be known. As we know, such prop- 
erties generally are referred to as the endurance limit 
with respect to fatigue, and impact resistance with 
respect to impact. This latter property sometimes is 
related to temperature. 

External contours of a part subjected to dynamic load- 
ing, particularly when fatigue is probable, are an im- 
portant consideration, especially when the member is 
subjected to primary loads. They are extremely im- 
portant at the points of changes in contour in a structure 
of irregular shape. 

Contours influence the effectiveness of a load-carrying 
member from a general standpoint. Proper contour 
denotes efficient disposition of material which is funda- 
mental in control of weight. As an example, the com- 
ponent shown in Fig. 32 (a) is less rigid for a given over- 
all weight than that shown in Fig. 32 (b). Disposing 
metal as shown in Fig. 32 (c) is more effective from this 
standpoint. An example of such design thought in an 
existing welded structure is shown in Fig. 33. 

Internal contours, those bounding openings in a 
structure, are worthy of careful consideration in the de- 
sign of machine parts—especially, since mechanical 
structures usually require openings of varying sizes and 
shapes for such reasons as fabricating or operat.ng ac- 
cessibility, or for mechanical clearance. 

Often the effectiveness of proper, flowing contour and 
particularly its value in rigidity is mathematically inde- 
terminate. Where maximum rigidity or strength for 
least weight is important, model analysis is possible. 
Figure 34 shows the setup for such an analysis of a welded 
machine part. Actual stresses in a product also can be 
determined by the use of instruments such as strain gages 
shown in Fig. 35. 





Fig. 37—Application of Welded Tubular Structure. Main 
Beam of This Welding Positioner Is Tubular in Cross Section. 
It Is Subject to Combined Bending and Torsional Stresses 
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Weight Control 


This control can be exercised in the production of weld- 
ments if the design permits. Frequently, minimum 
weight is a major factor in designing structural members 
of machines, and the weight of a mechanical part can be 
controlled by one or more considerations. Sufficient 
strength is the first fundamental. Several considerations 
can be involved in designing for the strength factor. One 
is a properly adjusted factor of safety. A minimum 
factor of safety is important in designing for least weight. 
If it is known definitely that no internal voids can or need 
exist in « given cross section subject to primary dynamic 
stress, one element making up the factor of safety has 
disappeared, or at least is under control. It is axiomatic 
that in designing for least weight, the shape should be as 
regular and flowing as possible, as the previous discussion 
of contours reveals. 

Another external consideration in the strength factor 
is the exactness of knowledge of the magnitude, direction 
and location of the dynamic forces with respect to each 
other and their reactions involved in the machine. In 
designing, machine parts, particularly for least weight, it 
is important that these be predicted as closely as possible. 

After this has been done, the material resisting or sup- 
porting such forces or reaction can be disposed in a weld- 
ment to best advantage consistent with mechanical clear- 
ance requirements balanced against the necessity for 
least weight. 

As an instance, Fig. 36 shows an abstract example of 
two methods of resisting a torsional force. There is no 
questioning the effective disposition of metal in a tubular 
design. Nor is there any questioning that the effective 
disposition of metal insures least weight. Figure 37 shows 
an example of this concept in an existing machine part. 





Fig. 39-——Welded Frame for ‘‘C’’ or Open-Side Hydraulic Press 
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Another example of effective metal disposition is 
shown in the spokes of an enormous machine part, th« 
cross section of which is shown on the left in Fig. 38 
The illustration on the right shows the spoke as it was 
designed initially, because of casting limitations. 


Rigidity 


The dominant factor in the design of structural parts 
for machines sometimes is rigidity, or stiffness, rather 
than strength as in the instances just discussed. The 
primary function of the spokes in Fig. 38 is maintenance 
of alignment between machined parts in the structure to 
the greatest possible degree. Rigidity or minimum de 
formation dominates in the design of the “‘C’’ type, or 
open side, press frame shown in Fig. 39. This weldment 
is composed exclusively of hot-rolled plate with metal 
thickness at any point dictated solely by design require 
ments. 

A welded design that embraces directional control of 
rigidity is shown in Fig. 40. Purely vertical deformation 
or elongation is a secondary consideration in the function 
of this machine. A somewhat normal design for the 
structural parts of such a press is composed of top beam 
or platen, lower beam or bed, and side housings; all 
separate pieces integrated by two or four vertical tie rods 
secured by nuts at both ends. 

In such a design it can be seen readily that in addition 
to vertical, straight-line elongation, the upper and lower 
beams will tend to deflect as beams in a manner detri- 
mental to the alignment of tools and work in the press 
That such detrimental tendency is practically eliminated 
is shown in this design where the single structural mem- 
ber resists the working forces imposed on it in direct, 
uniform tension. 


Fig. 40—Welded Steel Belly Band Hydraulic Press Frame 
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Fig. 41—Comparative Treatments of Bolting Flanges in a 
Welded Part 


The stabilization of thin and unsupported expanses of 
metal is a new element which requires watchfulness in the 
design of weldments for machinery, since the basic prop- 
erties of the component materials are more predictable 
and process limitations or the thinness of metal sections 
are nonexistent. These thin and unsupported expanses 
of metal may be detrimental to the operation of the 
machine for several reasons. One is the possibility of 
“drumming”’ or vibration, another is fundamental insta- 
bility and the third is the possibility of dents or distortion 
in normal handling of the structure. 

Many possible methods of stabilizing expanses of cross 
section exist. Usually the imagination of the designer is 
fertile in the solution of the problem, if it is recognized. 


Size Limitation 


Generally, the fewer the number of pieces bolted to- 
gether to make up a machine structure, the less it will 
weigh and cost, and the stiffer it will be. The only 
limitations on the size of a weldment are those imposed 
by stress relieving facilities and shipping clearance. 

Another type of freedom that should be kept in mind 
by the designer of weldments is the possible use of higher 
strength, weldable alloys in highly stressed portions of 
the structure. The secondary components or elements of 
the piece can be of cheaper, plain carbon steels. Weld- 
able alloys, of course, add nothing in rigidity or stiffness 
since the modulus of elasticity remains practically the 
same. 

Factors of primary importance in the economic bal- 
ance or competitive comparison of a welded steel design 
must be evaluated clearly. The fundamental reason for 
assuming that a weldment is the proper medium must be 
unmistakenly defined. This reason may include natural 





Fig. 42—Two Welding ampoule, The Upper One Was 
t 


Designed for Minimum Weight by Cutting Out Areas of Full 

Thickness Between Functional Holes, ind Filling Them with 

Thinner Plate. The Lower Component is Composed of One 
Flame-Cut Plate 
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adaptability, and predictability, minimum weight and 
initial cost. Having established this, it must be realized 
that the weldment undoubtedly will not resemble a cast- 
ing in appearance. This does not imply that the welded 
machinery part will be displeasing to the eye. It means 
simply that anything produced by a radically different 
process logically will be different in appearance. If it is 
not, the design should be reviewed critically because the 
chances are that it is not economical as a weldment. 

A simple instance is shown in Fig. 41 where at a, the 
common detail of a bolting flange is shown. Ina casting, 
many changes in contour do not affect the cost particu- 
larly. In a weldment, such details necessitate a greater 
number of components and consequently a larger number 
of manhours to join them. At 0) an alternate detail is 
shown which fulfills the same function. These are ex- 
amples of actual applications in use in thousands of weld- 
ments. 

On the other hand, if weight reduction is of critical im 
portance, the over-all economic balance might dictate the 
added complication in the weldment. A natural question 
here is, ‘‘why not cast it?’” The answer has been found 
to be that if weight reduction is the primary criterion for 
given requirements of space and over-all size, a weldment 
can be designed which will weigh less than a casting and 
not affect the strength or rigidity. 





Fig. 43—Comparative Illustration Showing a Direct Drive 
4-Cycle Diesel Engine of 1926 with an Electrically Driven 2- 
Cycle Diesel Engine of Today 


Another comparison between two components of a 
weldment that perform the same function is shown in 
Fig. 42. The upper detail is more costly but lighter in 
weight than that shown in the lower half. If quantities 
of duplicate parts are involved, other methods of achiev- 
ing minimum weight at lowest cost also are available. 

In making a decision on the value of weldments as 
structural members in a machine the broad measures of 
their desirability should be known and considered. 
Logically, a weldment should not be used simply because 
a desire exists to design in this medium. By the same 
token a casting or forging should not be used if a weld 
ment presents greater advantages. 

In this discussion, weight control or reduction may 
seem to have been emphasized. This is due simply to 
the progressive recognition of the fact, particularly in 
relatively large pieces weighing 200 lb. or more, that weld 
ments have been applied admirably where weight is im 
portant. Undoubtedly, the inherent features making 
this possible are predictability and the fact that the proc 
ess practically imposes no limit on the thinness of sec 
tions. The weight factor can be important in machine 
design for many reasons. Fundamentally, it is the 
minimization of inertia forces in moving parts of ma- 
chinery. Another is the pyramiding of the effects of 
weight or mass in mechanisms subject to high velocity, 
as the modern railroad passenger car. 
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In conclusion, the result of the practical application of 
the many factors discussed probably can be best illus- 
trated by a particular instance of weight and space 
efficiency in the use of weldments. A comparison in Fig. 
43 of a direct drive four-cycle Diesel engine of 1926 with 
an electrically driven two-cycle Diesel engine of today 
shows that the modern, smaller engine represents a reduc- 





Atomic Bomb Develop- 
Welding 


By A. F. Davis* 


OW that V-J Day is recorded in the pages of his- 
| \ tory, the cloak of secrecy is gradually being 

lifted on some of the significant developments 
that made this memorable date possible. 

While many factors were involved in the ultimate de- 
feat of Japan, it is generally agreed that the atomic bomb 
was the instrument which brought about quick and un- 
conditional surrender. 

An interesting sidelight on the development of this 
powerful new weapon was brought out by the report 
that the fabrication of vital equipment necessary for the 
manufacture of atomic bombs was hastened by about 30 
days due to the advantages of automatic arc welding. 

Through this comparatively new method of welded 
construction it was possible to build certain large and 
extremely important tank units that were instrumental 
in the production of atomic bombs in approximately a 
month’s less time than would have otherwise been re- 
quired. 

The construction of the special tanks was another 
manifestation of American ingenuity in being able to 
overcome the most obstinate difficulties that stand in the 
path of final achievement. 

In this instance the unique design of the tanks required 
a fabricating procedure that would render the structures 
absolutely leak-proof and air-tight since their purpose 
was to receive and store dangerous emanations or re- 
sidual matter that remained after scientific atom- 
harnessing operations. 





* Vice-President, The Lincoln Electric Co., Cleveland, Ohio. 
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tion of 67.39% in cubic feet occupied per brake horse- 
power, and also a reduction of 58.40% in weight per 
brake horsepower. The development of welded steel 















type construction has materially helped in reducing 
weight. 

At the same time, the lighter engine of today is 50° 
more efficient than the heavier engine of 20 years ago. 
























































































Fig. 2—General View of “Lincolnweld” Tractor Type Auto- 
matic Welding Unit Used in Production of Atomic Bomb 
Equipment 


















Since manual shielded arc welding had been used with 
pronounced success for the production of many types of 
structures, this medium was first tried but without suc- 
cess. The peculiar formation of the large, cup-shaped 
bottom design of the tanks defined effective joining with 
the electric arc and the plates frequently became buckled 
and distorted. This was partially due to the fact that 
certain proved controls for distortion in arc welding 
could not be utilized as the tanks were fabricated inside 
a heavy concrete form at job site. 

At one of the three closely guarded atomic bomb 
plants, a series of 12 tanks, 75 ft. in diameter and approxi- 
mately 15 ft. in height, were erected. These units were 
supplemented by 4 smaller tanks of 16 ft. diameter. 

The metal fabricated portion of the tank consists of the 
shell and bottom section fused into a single cup-shaped 
container. In addition to solid welded metal structure 








































































lorse- 
t per 

Stee] 
ucing 


50% 


ZO. 


~~ 


th 


ic- 








Fig. 3—Uniformity of Welded Beads Produced by This Latest 
Automatic Arc-Welding Process Is Indicated in This Close-up 
of Finished Work 


surrounded by a heavy concrete structure all around, 
the tanks were buried deeply in the earth as a further 
precaution against harmful radioactive emanations. 

As allowable distortion of the structure was less than 
1%, and all joints were required to pass rigid X-ray ex- 
amination for possible porosity or other defects, the im- 
portance of an efficient fabricating medium was obvious. 

The mild steel sheets, some of which were formed to 
effect the cup shape of the bottom section, were arranged 
in position against the concrete backing and manual 
arc welding was first attempted to join the seams. 
While this procedure proved satisfactory where fit-up 
was good, considerable difficulty was encountered in 
sealing the joints where plate gaps at the joints varied 
up to about '/, in. and plate distortion was excessive. 

This problem was solved with the introduction of 
automatic metallic arc welding, the use of special hold- 
ing and positioning devices and the employment of an 
effective welding sequence applied to the longitudinal 
and transverse joints. 

The '/,- and °/;s-in. thick steel sheet sections measuring 
approximately 6 x 20 ft., were first prepared by tack 
welding '/,-in. thick backing strips along one end and 
one side of each section so that the strips extended half- 
way beyond the edge of the plate as indicated in the 
sketch, Fig. 1. 

The sections were then placed in their relative posi- 
tions in the concrete shell with one sheet overlapping the 
backing strip tack welded to the adjoining sheet, and 
held in position by means of concrete blocks measuring 
about 1 x 4 x 10 ft. placed approximately 10 in. apart 
on each side of the joint. Further efficiency in fit-up was 
obtained by utilizing clamping jacks similar to those 
provided shipyard welders which hold the plate firmly 
in position while welding. 

Before welding the longitudinal joints the ends of the 
plate sections were first automatically butt welded. 
Normally two passes of the welding wire effected 100% 


ATOMIC BOMB WELDING 





2 . : : ~~ =< a. “bosow 1” 
Fig. 4—Aerial View of Clinton Engineer Works at Oak Ridge, 


Tenn., One of the Three Plants at Which the Atomic Bomb 
Was Produced 





penetration of the joints. The beads were extended 
slightly beyond the ends of each seam. 

The ‘Lincolnweld”’ unit, consisting of welding head, 
wire reel and control box mounted on a motor-driven 
tractor (see Fig. 2) is then positioned for the longitudinal 
seams, the successive welds starting at the center of the 
structure and proceeding outward to alternate ends of 
the plates. Thus, each longitudinal joint was auto- 
matically welded, the first sealing beads being applied in 
a staggered sequence, first right then left of center, the 
weld penetrating about '/s in. into the backing strip as 
shown in the cross-sectional sketch (Fig. 1). 

In case of extremely poor fit-up, finish welds wete 
sometimes made in the third or fourth pass of the weld- 
ing wire in order to completely seal the joint. With a 
normal fit-up, however, only two passes were required. 

Finish welds were also started at the center seam, the 
work progressing in sequence from center to right, then 
from center to left. 

Welding speeds for the first pass were made at the rate 
of about 36 in. per minute using °/s.-1n. bare wire elec- 
trode with machine set at 650 amp., 31 v. For the finish 
weld the same welding speed and same size wire were 
used with amperage set at 625 and voltage at 34. 

Changes in machine settings were facilitated through 
the easy accessibility of the controls which were mounted 
directly on the tractor unit as shown in the accompany- 
ing photos. 

Figure 4 is a close-up view of the dense, uniform weld 
beads as deposited by the automatic arc-welding process 
on a typical section of the tank structure. 

In addition to the automatic welding of the main 
structure, the only additional metal fabrication was in 
the form of two pipe fittings which were manually 
welded to the structure. 

As a final step in the construction the top of the unit 
was formed in concrete, thus completely encasing the 
tank structure with a heavy concrete insulation. 
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@ The simple yet unusually accurate operating principle 
of this timing relay is based on the interval required to 
transfer a small volume of filtered air from chamber (A) 
‘ through regulated orifice (B) to chamber (C). 
A husky operating magnet supplies mechanical oper- 
ating power. Contact actuating member (D) receives 
constant force from spring (E) so that timing is inde- 
pendent of voltage variation. Check valve (F) permits 
instantaneous resetting. Turning knurled adjusting wheel 
(G) positions tapered pin (H) to determine amount of 
restriction in regulated orifice. 
All cperating parts are instantly accessible. Inspec- 
tion or maintenance operations require only screw- 
driver and pliers. Parts subject to wear are hardened 
and bearings are oil-less. Magnet coils can be exchanged 
without disturbing calibration. 
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At left— simplest of the SAFRONT weld element, decreasing spoilage and improv- 
timers, the Type TBS-1 controls the dura- ing weld quality. e Other types of SAFRONT 
tion of welder current flow and is widely timers use up to six of the basic timing re- 
used on foot-operated welders. Moderniza- lays, providing completely automatic con- 
tion of existing installations, using the trol of both pressure and power cycles on 
TBS-1 timer and a HIGH SPEED or SYNCRO. an air-operated welder. Controls are avail- 
BREAK contactor will eliminate the human ~— able for both spot and pulsation welding. 
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Proportioning of Weld Sizes 


By Clyde M. Leavitt* 


ITH a sound described variously as a thump, 

thud, bang, crash or explosion, the fracture 

ran across the deck in way of No. 6 tank, and 
down both sides, progressing to the bilge port and star- 
board. The vessel jack-knifed and the bow dug under an 
oncoming wave. The crew abandoned in the boats and 
were picked up by the USCG. ... The bottom frac- 
tured later and the two portions drifted apart.”’ 

This excerpt from a U. S. Coast Guard official report 
describes a typical failure of an aii-welded vessel. While 
the perce tage of such failures has been gratifying low, 
any number of welded ship failures in excess of zero is too 
high regardless of the fact that riveted vessels are by no 
means immune to minor and major structural failures. 

While several plausible and cogent reasons have been 
advanced in efforts to at least partially explain the break- 
ing of welded vessels, it is believed that the serious ef- 
fects of excess welding may not have received all of the 
consideration warranted. 

Ship girders are often borderline cases as regards 
strength. High stresses not far from the yield point and 
low factors of safety are the usual rule in vessels of me- 
dium size and over. It may be assumed that the ac- 
ceptability of the rule has been proved because but a 
very small percentage of vessels, either welded or riveted, 
have actually broken their backs. With the advent of 
the all-welded ship superfluous welding could be toler- 
ated as long as it was applied in the proper manner to a 
good all-welded design, which is not necessarily the same 
as a satisfactory riveted design, constructed of good 
materials properly fitted together and prepared for 
welding. This is proved by the excellent service records 
of many all-welded vessels that have been put together 
with obviously heavier welded fastenings than actually 
needed. Let, however, inexperienced labor attempt to 
too quickly weld improperly fitted joints or let any of the 
other standards deteriorate too greatly, either singly or in 
combination, and spectacular disasters such as described 
in the first paragraph may occur. 

The importance of using the least amount of welding 
required for the service which it must perform during a 
vessel’s life is based upon the following reasoning. 


A. Welding causes reaction stresses which may be of 
considerable magnitude and extend over large 
areas of the structure. This is particularly true 
in a three-dimensional complex structure such 
as a ship. 

B. Such stresses, when acting on areas that contain 
stress raisers resulting from imperfect workman- 
ship or design and when combined with the 
stresses which any vessel can expect to experi- 
ence in normal service, may well result in the 
sudden failure of the ship girder. 

C. Reaction stresses due to welding presumably vary 
as some power, certainly not less than one, of the 
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fillet size used assuming increment lengths and 
spacings are maintained. 

D. With paragraphs A, B and C in mind it appears 
expedient to keep the deposited weld metal to a 
minimum. So far as commercial work is con- 
cerned the welding attaching a plate and stiff- 
ener might logically be so proportioned that it 
will not fail before the failure by buckling or 
otherwise of connected stiffener and/or plate 
under extreme loading. 


It would be unreasonable to argue that redundant 
welding is principally responsible for an important per- 
centage of ship failures. Granting, however, that reac- 
tion stresses may be harmful and that they increase 
with increased amounts of deposited weld metal it follows 
that just sufficient welding to satisfactorily attach 
stiffeners to plating may provide that additional factor 
of safety that will reduce the likelihood of a major failure. 
The proverb regarding the effect of the last straw on the 
camel's back is applicable. 

It is not necessarily correct to argue, that like the 
Deacon’s famous one-horse shay, every part of a ship 
should be just as strong as every other part. To allow 
for variable wear and tear, corrosion, the possibility of 
unforeseen loads, imperfect workmanship due to diffi- 
cult access, and so on, certain portions of a vessel may re- 
quire a higher factor of safety than others. The service 
of any part or fitting has an important bearing on the 
factor of safety to be chosen. However, once the sizes 
of two members, such as deck plate and deck beam, have 
been selected for any particular service the factor of 
safety of the weld attaching the beam to the plate or- 
dinarily need be no higher than that selected for the 
stiffening member. The factor of safety of the beam will 
provide in moderate degree for poor material, lamina- 
tions and subsequent corrosion: the factor of safety of 
the weld will allow for future corrosion and the possi- 
bility of workmanship that is not first class. 

It is admittedly impracticable to design either ship 
welding, stiffeners or plating so that they will exactly 
suit the job which they must do. Unusual and unan- 
ticipated stresses are almost certain to occur. But hav- 
ing once determined scantlings based on practical expe- 
rience and with an adequate factor of safety it seems un- 
necessary to provide an additional factor of safety for 
certain fastenings which are often of secondary impor- 
tance. For example, the strength deck of a ship may be 
transversely butt welded from side to side and welding 
and deck plating may be working at a stress which al- 
lows a factor of safety of two and one half or three based 
on the ultimate strength of the material. As opposed 
to this, interior bulkhead inside a deck house may have 
flat bar or angle stiffeners attached with welding having 
a factor of safety of six or seven based on the ultimate 
strength. Failure of the stiffener welding could not con- 
ceivably endanger the ship. Failure of the main deck 
butt joint welding or the plating itself would almost in- 











evitably result in the vessel breaking in two. It appears 
illogical that a factor of safety of five or six is required 
even for rigging whose failure is unlikely to endanger the 
entire ship while strength deck plating may have a factor 
of safety of only one-half of these values. 

It is possible that we have proceeded too far in ar- 
ranging welding for ease of determination by the de- 
signer and checking on the ship by the inspector. A 
more logical proportioning of weld sizes would result in 
savings that would far outstrip any slight increase in ex- 
pense on the parts of the drawings and inspection offices. 

In some instances the ship designer may be at fault 
when too large welding sizes appear on plans. He may 
incorrectly interpret the Classification Societies’ Welding 
Rules, which are not altogether explicit, or he may not 
be aware of special unwritten concessions which these 
Societies are prepared to make in certain cases. It is 
not the responsibility of the Classification Societies to 
call attention to proposed welds exceeding their require- 
ments as after all the larger sizes may have been de- 
liberately indicated to suit some special requirement of 
the prospective operator. 

Redundant welding when applied to the light plating 
ordinarily used for smoke stacks, deckhouse sides, super- 
structure decks and interior bulkheads causes excessive 
distortion that tends to result in shipyard operating 
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divisions insisting that plate thicknesses be increased to 
avoid the necessity of their exercising extreme care in 
following welding details and sequence and to avoid the 
incurring of high straightening costs. The Naval Archi- 
wad is thus sometimes compelled against his better 
ent to increase plating thicknesses by as much as 
on The resulting increase in top side weight reduces 
aibwelghe and stability and may make necessary the 
installation of fixed ballast which reduces the deadweight 
or earning capacity of the ship still further. The extra 
cost of unnecessary welding is serious enough but is ex- 
perienced only once and is soon forgotten. The loss of 
only a few per cent of deadweight-carrying capacity 
exists for life of the ship and is always before the opera- 
tor. If needed ballast is not installed excessive top side 
weights can, in extreme cases, result in capsizing and the 










It is impossible to reason that vessels with moderate 
amounts of excess welding cannot as a general rule per- 
form the function of carrying cargo expeditiously and 
with a reasonable degree of safety. One has only to re- 
view the splendid prewar and wartime records of all- 
welded ships under conditions of improper loading, being 
forced at high speed through seas that would ordinarily 
indicate heaving to with cargo above and below decks 
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hastily stowed and unequally distributed. All-welded 
ships have resisted torpedoing, mining, bombing and 
crounding. On the other side of the ledger we have the 
excess man-hours and material required for immoderate 
quantities of welding, excessive buckles and distortion 
resulting from welding, excessive straightening costs, a 
less perfect final appearance but most important of all 
a weakened structure, one that is weakened by reaction 
welding and straightening stresses just as surely as would 
be a two-by-four timber connection driven full of 6-in. 
spikes in a misguided attempt to strengthen it by sheer 
weight of metal. Often enough, of course, the weakening 
is not sufficient to make its presence dramatically known 
but it may be there nevertheless. Buckled decks can- 
not effectively act as tension or compression members. 
In tension the buckles must pull out flat before the mate- 
rial can be fully effective while in compression the dis- 
torted portions of the decks are obviously not fully ef- 
fective under column loading. In that the distorted 
material is able to shirk its duty, excessive loads are 
thrown on the sheer strakes and deck girders, as well as 
the critical portions of the decks in the way of hztch 
corners. 

The Classification Societies’ Welding Rules presently 
in use have been measurably improved in the past few 
years but by very token of their substantial recent 
changes are probably not yet generally regarded as the 
last word in welded design. The following derivations 
of formulas for the attachment by welding of flat bars, 
inverted angles, flanged plates, tees or other shapes to 
plating are tentatively offered in the hope that they may 
find some small degree of use as well as arouse a greater 
interest in the proportioning of weld sizes. 


1. It is assumed that the Classification Societies’ 
Rules indicate correct or at least adequate sizes 
for stiffening members and thicknesses for plat- 
ing. 

2. The strength of deposited weld metal both in ten- 
sion and in longitudinal shear is assumed to 
equal the strength of the parent metal. While 
this assumption may not be correct if based on 
ultimate strengths it is regarded as conserva- 
tive in view of the fact that deposited weld 
metal has a higher yield point than ship steel. 


3. All intermittent fillet welds are assumed to be of 
3 in. effective length with spacings as indicated. 


4. All beams are assumed to have double continuous 
welds at their ends for one-tenth of the beam 
length. The sizes of the end welds are the same 
as the size of the intermittent welds. In view 
of this all calculated fillet sizes have been re- 
duced by 20% except in the formula for double 
continuous welding. 

5. Thirty thicknesses of plate are assumed to act with 
each stiffening member. If a greater effective 
width of plating should be assumed the fillet 
sizes would be increased in direct proportion to 
the increase in effective plate width. 

6. All beams consisting of the stiffening member and 
30 thicknesses of plate are assumed to be fully 
fixed ended with a uniformly distributed load. 


7. It is assumed that longitudinal shearing stresses 
create a most critical condition near the beam 
ends and in accordance with the second assump- 
tion above, the welding is to be proportioned 
so that the longitudinal shearing stress in the 
welding just clear of the one-tenth beam length 
double continuous end welds will equal the maxi- 
mum extreme fiber stress experienced by the 
beam. 


PROPORTIONING WELD SIZES 





For any given beam acting under a distributed load 
and experiencing a given extreme fiber stress the lon- 
gitudinal shear clear of the one-tenth beam end lengths 
will be maximum if the beam has fixed ends and the load 
is uniformly distributed. Other loads, concentrated or 
partially distributed will result in less longitudinal shear 
for the same extreme fiber stress whether or not the beam 
is free or fixed ended except for concentrated loads be- 
yond the middle half length of a fixed ended beam and 
the middle two-thirds length of a free-ended beam. Con- 
sequently the derived formulas will be conservative. 
The formulas are further conservative in that longitudi- 
nal shear decreases toward the center of a beam and in 
the exact middle only enough welding is required to pre- 
vent pressure of ballast water, fuel oil or liquid or dry 
cargoes on the stiffener side of the plating from forcing 
the plating loose from the stiffeners. This is more than 
adequately taken care of by any reasonable size and 
spacing of increments. A final safequard is provided by 
the fact that correctly deposited weld metal is consid- 
erably stronger than ordinary shipbuilding steel. 

In the beam diagrams Fig. Nos. 1 and 2 the variation of 
vertical shear, on which depends longitudinal shear for any 
built-up uniform section, is indicated for a constant maxi- 
mum bending moment and hence for a constant extreme 
fiber stress due to bending. Curves are shown for both 
fixed ended and free-ended beams with uniformly dis 
tributed, uniformly varying and concentrated loads. 
The variations of longitudinal shear for different types 
of loading are clearly shown. Concentrated loads near 
the beam ends appear to produce alarmingly high values 
of longitudinal shear. However, it must be borne in 
mind that both Navy and commercial welds are continu- 
ous at stiffener ends, that Navy weld sizes are smaller 
than those for merchant vessels and that welds propor- 
tioned in accordance with Navy standards do not break 
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Definition of Symbols 














M = maximum bending moment, in.-lb. 
W = total load on beam, lb. 
L = beam length, in. 
S, = maximum vertical shear, Ib. 
F, = maximum extreme fiber stress, Ib./in.? 
F, = maximum longitudinal shearing stress, Ib./in.? 
S;, = maximum longitudinal shear, Ib./in. 
Q = A-¥,, in.’ 
A = area of 30 thicknesses of plate, in.? 
Yo = neutral axis to center of plate, in. 
Y = neutral axis to extreme fiber, in. 
T = thickness of plate, in. 
A, = average throat area of weld/linear inch of joint, 
in. 
SM = section modulus of plate and stiffener,.in.* 
I = moment of inertia of plate and stiffener, in.‘ 
NS = nominal weld size, in. 
Derivation of Formulas 
M = int. 
12-M 
W = Z Ib. 
W 6-M 
5S, = ei Tia Ib. 
M = F,-SM in.-lb. 
6-F,-SM 
S, = - pers ney Ib. 
_ 5.-Q_ 6-F,-SM A-Yo ss 
S; = 7 = Tone 7 Ib./ in. 
1 _ 5M, 
y= yi 
— 8:F,-A-YVo : 
S, — 7 Ey is Ib./in. 
A = 307? in.? 
= 180-F-T¥o yy 
S: => ie Y - Ib., in. 
KF, = t Ib./sq. in. 
Sa ae 
A, = F 94: in./in. 
F, = F, tb./sq. in. 
_ 180-T?- Yo ‘wie 
A, = = sq. in./in. 
A, = NS-0.707-twice weld length/spacing of welds, in. 
a 3:A,-0.80 _ 2.4-A, _ 24  180-T?-Yo 
es = 0.707 0.707 0.707 #2L-Y 
_ 612-T?- Y, in 
i L-Y 
elgg 2-A,:0.80'_ 1.6A, _ 16  180-7?-Y, 
pas 0.707 0.707 0.707 ~L-Y 
_ 408-T?- Yo __ 
= ye ; Y in. 
306-7?- Y,. 
NSz-s in. == eS =" in. ; 
204-T?-Y,. 
NS3-6 in. = TT “L-¥ we in. : 
= 102-T% Ys _ 128-P-¥s, 
Not. “SLY. oY * 
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For any given beam section and plating thickness the 
quantity of the welding required evidently varies in- 
versely as the length of the beam. Therefore, in the case 
of short heavy framing such as deck headers, the for- 
mulas must be used with caution to avoid excessive 
welding. In such cases it is to be assumed that the sec- 
tion is such that maximum allowable working stress due 
to bending in the extreme fiber will never be reached and 
that the welding required to resist the diminished longi- 
tudinal shear may be reduced accordingly. 

The comparative tabulation of examples, Fig. No. 4, is 
based on various welding Rules applied to a typical cargo 
vessel and indicates that in certain important instances the 
Rule requirements are in accordance with or even less than 
the theoretical quantities of welding. However, in many 
instances welding could apparently be considerably re . (| 
duced. This is particularly evident in the case of the r. ® 
more lightly framed structures where excessive welding : 
is most harmful in causing distortion. 

The formulas are graphically interpreted by the ac- 
companying curves. The close agreement between the 
computed weld sizes and Classification Societies’ Rules Ls 
for the welding of several important structural members } 
such as side frames is regarded as tending to confirm the 
adequacy of the formula from a practical standpoint. 
The failures of welds of sizes to suit the Classification 
Societies’ Rules are conspicuous by their absence. This 
indicates that such welds are at least large enough but 
does not show how much too large. 

The Fig. No. 5chart for graphically determining weld 
sizes is used by entering the center panel with the plating 
thickness and the ratio of Y; to Y, the elements of the latter 
value being defined for the derivation of the numerical 
formulas. Read vertically upward from the plating 
thickness until the proper curve of Y/Y is reached and 
then read horizontally across the chart to right or left 
into the panel for the assumed weld spacing. Continue 
the horizontal line until it reaches a point under the beam 
length and there read the weld size, ordinarily the next 
largest, on the radiating straight lines. If the weld size 
indicated is excessively large or small a lesser or greater 
weld spacing, respectively, should be selected, the hori- 
zontal line extended into the proper panel and a new 
fillet size determined. The following two examples in- 
dicate the procedure to be followed in determining weld 
sizes by means of the chart as well as by the formulas in 
the event that greater precision is desired or a weld spac- 
ing not shown is to be used. 
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(1) Section Area Lever Moment 
L 7 in. x 4 in. x 15.8 Ib. 4.62 2.39 11.04 
Pit. 0.812 x 24.4 in. 19.80 7.41 146.6 
24.42 —6.45 157.64 
Y, = 0.96 











Y distance to extreme fiber from N.A. = 6.45 in. 

Y, distance to center of plate from N.A. = 0.96 in. 

Ratio Y,/ Y=0.96/6.45=0. 149 

Assume 18-in. spacing of welds and beam length of 252 in. 
Then by formula: 



































612-T?-¥; _ 612-0.659-0.149 


ne Se on = 0.238 in. 
LY 0.238 in 





252 








Or: Entering chart with Y/Y = 0.149, almost 0.15, and 
plating thickness 0.812 in. and reading across to a beam 
length of just over 250 in. in the 18-in. weld spacing 
panel we find a weld size of just under 0.25 in. Hence 
the weld to use is '/,-3-18 in. The 12-in. weld spacing 
panel indicates that a weld size of between '/s and */1 
in. would be satisfactory for a 12-in. spacing and with 
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COMPARISON OF PROPOSED WELDING AND WELDING REQUIRED BY 


VARIOUS RULES FOR 492 FOOT X 69.5 FOOT CARGO VESSEL 











































































































































































——— 
TEM SERVICE SIZE OF T L > 4 WELD 6@t+Zes 
NO. | DECK ILOCATION STIFFENER (|BEAm/PLATE Y | A8.S. | LLOYD'S | US.NAVY |PROPOSED 
rT oon SHELTER OUTBOARD L 7" x # X 1S586L8. 0.613 258 | 0.148 | 5/i6"-3°- iz | 5/6"-3°-14"| 14" CONT.| V4"-3"- 16" 
> | W | SHELTER INBOARD La" x 5x 85.8. 0.375 144 | 0.345 | 5/16"- 3°- 12" | 576"-3"- i4"| 4" CONT. | 1/4’ -3" - 16" 
3 | SECOND OUTBOARD T 10.5" X 34.8. 0.438 258 0935 | 5/16" -3"- 12" | svie"- 3-14" | 14 CONT. | 576" - 3-12" 
a | = SECOND INBOARD Ll SX 35° xX 10418 0.344 144 | 0470 | 5/6 -3*-12" | 5/6 -3'-14'| we CONT. | 4’ -3'- i" 
+i THIRD OUTBOARD SER. 105"X 4° FROMC 16"X 427.8. | 0.375 | 253 | 0.780 | 5/i6’-3'-i2"| 3/6°-3-i4' | V4 CONT. | VM - 3-16" | 
6 | THIRD INBOARD LO X32 X1.7L8. 0.344 144 0.491 | 5/16"-3"-12" | sre" -3"-14"| Ve" CONT. | | ue - ve -3"- 18" | 
7 | WwW CABIN ‘THWARTSHIPS C "x 3i/2"x 21918. 0.313 192 0.533 va -3'- 9 | 576" - 3-14" | ve ‘cont. | ae" - 3-18" | 
s|@ CABIN LONGITUDINAL L 32"x 22" x 4.918 0.313 120 | 0.299 | "-2v2-12" | 4"- 3°-14"| 8" CONT ae - 3-18" 
9 | BOAT ‘THWARTSHIPS C 10"x 25/8" x 15.3.8 0.250 192 | 0.558 | 3/16"-3"-9" wet 1/8" CONT. | \/e"-3"-16" | 
rs: BOAT LONGITUDINAL L 3 vex 2ve"x 49 0.250 120 | 0.425 | 3ne"-eve-2| ve'- 3-14 | ve cont. | ve -s-16" 
CLASS LOCATION 
T DEEP TANK HOLO T 165" X 625 LB. 0.563 208 0.947 | 5/6" _conT.| 4" CONT.| 3/8" CONT. | 3/16" CONT. 
Te | w.T. LWR. ‘TWEEN DECKS L 6X SSK IL7 LB. 6.313 170 0.514 | 5/6" -3°-12" | 5/6"-3"-14" | 44" CONT. | 3/6°-3"- 16" 
| 43 wT UPR. "TWEEN DECKS Lx 5X72 8. 0.250 109 0.580 | 3/6"-3** 14" | 5/6"-3"- 14" | 376" CONT. | V4"- 3" - 16" 
14 | wt HOLD T 9x 235.8. 0.437 | 208 | 0.717 | S/6’-3°- 12" | sve -3"- zal 3/16" CONT. | 5/6" 3" - 12" | 
15 wt LWR.‘TWEEN DECKS L S*X35°x 6.7 LB. 0.313 141 0.480 | 4"-3°- 12" | sre"- 5 - = | 36" CONT. | 3/6"-3°- 18" | 
16 2 wt LWR TWEEN DECKS | _L S°X35°x (3.6.8. 0.313 | 189 | 0.648 | 4’ -3'-12"| 3ve-3'-14'| 376" CONT | U4'-3°- 18" | 
7 WT. LWR.‘TWEEN DECKS Lex sx 56.8. 0.282 96 0413 | ue -S-12"| ve-3-) 3 3/16" CONT. | es - 
18 wt. UPR.'TWEEN DECKS L 25"xX25"x5.918 0.250 93 0.518 | “-3°-i2" | 576'-3°-14" | 306" CONT | V4"-3"- 18" | 
CLASS | LOGATION 
19 ORY CARGO HOLD L 13° 4.185" FROMC I3"X40.0L8.| 0.560 250 0.452 | 3/8"-3°-1i" | 3/8"-3"-14"| 5/16" CONT. | 1/4°-3" - 12" | 
20 DEEP TANK HOLD 13" xX 4.072’ FROMC I3'X35.0LB.| 0.640 208 0.337 _| 14" _ CONT | Vv oo i“  CONT | 8" CONT | 
2! ORY CARGO HOLD L 13"X 4.072" FROMC I3"X35.018.| 0.640 206 | 0.337 | 5/6"-3'-12" | 3/8"- 3" -i4 ie CONT. | Svi6"-3"- 12" | 
22 i ORY CARGO HOLD T ex 7" X 22518. 0.640 170 0.374 | 5/6"-3"-12" | 5/6" -3'-i4"| 36" 16"_CONT. | 3/8"-3"- 12" 
23 ORY CARGO | LWR ‘TWEEN DECKS L 8x 4x i728. 0.640 146 0.240 | 5/16"-3"-12" | 5/6"- 3-14" | vé cont. | s/6"-3" - 12” 
24 ORY CARGO | LWR'TWEENDECKS L (3X 4.072" FROMCJ3'X350L8.| 0.556 290 0.422 | 5/16"-3"-12" | 3/8"-3"-14" ca CONT. | 3/i6"-3"- 12° 
25 ORY CARGO | UPR'TWEENDECKS Te"'x7"x 22.518. 0.640 109 0.374 | 5/6" -3"-12" | s16"- 3° 36" CONT. | 7/16"-3"- 9 | 
26 DRY CARGO | UPR'TWEENDECKS L 7"x4°x 15818. 0.640 108 0.224 | 5/6" -3"-12" | 5/i6"-3"-14" | 1/4" CONT. | 3/8"-3"- I2" 
Fig. 4 


this interval of increments */).—3—12-in. welding would 
be called for. 





(2) Section Area Lever Moment 
L 2'/. in. x 2'/2 in. x 5.9 
Ib. 1.73 0.76 1.31 
Plt. 0.25 x 7.5 in. 1.88 2.63 4.95 
3.61 —1.735 6.26 
Y, = 0.895 
Y distance to extreme fiber from N.A. = 1.735 in. 


Y, distance to center of plate from N.A. = 0.895 in. 
Ratio Yo/ Y¥ = 0.895/1.735 = 0.516 

Assume 18-in. spacing of welds and beam length of 96 in. 
Then by formula: 


2 2-0.0625-0.: 

Nos in. = se taf ae ne = = 0.208 in. 
Or: Entering chart with Y)/Y = 0.516 and plating 
thickness 0.25 in. and reading across to a beam length 
of just under 100 in the 18-in. weld spacing panel we 
find a weld size of a little under 0.25in. Hence the weld 
to use is '/,-3-18 in. Reference to the 12-in. weld spac- 
ing panel indicates a value halfway between '/s; and */ 16 
in. and a */js-in. weld would be chosen if a 12-in. weld 
spacing was selected. 

As noted the weld formulas must be used with judg- 
ment to avoid excessive welding. Suppose that we have 
a transverse superstructure deck beam extending out- 
board from a machinery casing to the ship's side for a 
distance of 24 ft. The machinery casing supports the 
inboard beam end and a stanchion at the ship’s side sup- 
ports the outboard end. The beam is divided into two 
lengths of 6 ft. outboard and 18 ft. inboard by a steel 
deck house side 6 ft. from the ship’s side. In that the 
structural house side will provide support for the beam, 
the length of beam outboard of the house side would 
theoretically require three times as much welding as the 
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beam inboard as the former’s length is one-third that of 
the latter and it could carry three times the load and 
hence could have three times the vertical and longitu- 
dinal shear at the beam ends. Actually the beam size 
would be selected for the longest span, i.e., 18 ft., and 
the welding for this portion could be conveniently used 
for the 6-ft. length which has been deliberately made 
oversized. A more theoretically perfect design might call 
for a change in beam size outboard of the house but the 
saving in material and welding might not be warranted 
by the complication. 

The formulas and curves are flexible in that the weld- 
ing sizes required for say 6-in. spacings may be deter- 
mined by dividing the 12-in. spacing sizes by two. 
Similarly interpolation or computation may be used to 
arrive at the spacing suitable for any size of weld. Ifa 
built-up section is being investigated the welding re- 
quired to attach the face plate to the web may be deter- 
mined by taking Y9 as the distance from the neutral axis 
to the center of the face plate. 

It should be understood that the welding of stiffeners 
to plating is all that is under consideration. Strength 
deck, shell and innerbottom plating joints obviously 
require welding, either butt or lap, that will develop a 
high percentage of the strength of the plating clear of 
the joint. Many portions of a ship’s structure will re- 
quire continuous welding for oil or water tightness or to 
facilitate cleaning as in cargo oil deep tanks. The weld- 
ing of foundations to tank tops and decks may well be 
proportioned to suit an extreme condition with the ship 
listed on her beam ends or as in the case of a cargo winch 
the maximum pull developed by the unit. 

Welding attaching beams or stiffeners to plating must 
sometimes be able to resist fluid pressure as in the case 
of watertight bulkheads where water on the stiffener 
side would tend to tear the plating loose from the 
stiffener. Assume a 60-ft. head of water producing a 
water pressure of 9600 Ib. on a bulkhead panel 12 by 
30 in. A stiffener spacing of 30 in. is assumed. If 3-in, 
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long fillets at 12 in. centers are used we have 6 in. of 
welding resisting the 9600-lb. force. With a factor of 
safety of four a weld size of between '/s and */, in. is 
all that is required. The normal load is only 800 lb. per 
linear inch of joint or 1600 Ib. per linear inch of the 3-— 
12-in. welding considered. In cargo holds padeyes are 
frequently attached to deck beams or side frames and 
the welding must be able to resist any tendency to pull 
the beam loose from the plating. Similarly welding of 
deck beams to plating must be strong enough in way of 
pads or sockets for lashing cargo either above or below 
decks as well as in way of rigging fittings. 

High concentrated loads on decks, bulkheads and 
shell are usually anticipated and provided for by special 
reinforcement such as pillars, headers or stringers. In 
any event a substantial factor of safety is allowed by the 
various Rules for determining scantlings and this same 
factor is automatically applied by the formulas for de- 
termining weld sizes. Continuous welding is specified 
at the ends of all beams for one-tenth of the beam length 
and the gap between the inboard extremities of the con- 
tinuous welding and the half or two-thirds middle length 
of beams is small enough so that the end welding should 
provide considerable assistance in resisting longitudinal 
shear stresses in way of these sections due to concen- 
trated loads. 

The following numerical examples illustrate the effect 
of corrosion on plate, stiffener and weld metal with a view 
to assessing the probable value of a welded joint made in 
accordance with the formula after many years of service. 
Assume '/,¢-in. loss by corrosion from both sides of plate 
and stiffener so that a '/,-in. plate is reduced to */s in. 
The welding required varies as the square of the plating 
thickness assuming that the beam length and Y/Y re- 
main the same. Hence with the corroded plate we have 
3/g squared or °/¢ versus '/, squared or 1/4. That is, 
the corroded plate requires just a little more than half 
the original welding. If we had a '/4-in. weld to start 
with it would now be about */,. in. and would thus have 
about three-fourths of its original strength left. Thus 
the strength of welding will ordinarily become greater 
in proportion to the strength of the stiffener and plate as 
wasting away of the structure progresses. Therefore 
the factor of safety of the welded joint will be at least 
maintained as the ship grows older. It will be apparent 
that there is an advantage in using larger size welds 
more widely spaced with a view to exposing less weld 
metal surface to the effects of corrosion. 

Assume that the sections used in the two preceding 






examples of determination of VY) and Y and weld sizes 

have lost 1/15 in. by corrosion. The plates and shapes 

will lose '/1s in. on each side or a total of !/sin. total thick- 

ym while the weld throat dimension will be reduced by 
1% in. 


(1) Final Section Area Lever Moment 
L7x4x 5/x in. 3.33 2.35 7.83 
Pit. 0.687 x 20.6 in. 14.15 7.28 103. 

17.48 —6.35 110.83 
Yo = 0.93 


Y distance to extreme fiber from N.A. = 6.35 in. 

Yo distance to center of plate from N.A. = 0.93 in. 

Ratio Y/Y = 0.93/6.35 = 0.146 

Beam length of 252 in. and weld spacing of 18 in. are, 
of course, unchanged 

By formula, required weld size is now 


612-0.472-0. 
NS3-18 . = : a nie 


And by the chart we find that a weld of a little under */,, 
in. is required for attachment of the wasted plate and 





= 0.167 in. 


angle. In that the '/,-in. welding has lost '/j. in. normal 
to its surface, its new size is 0.2500 in. ee in, = 


0.2500 — 0.0885 in. = 0.1615 in. which is practically, over 
96% of, the theoretical value required by the formula 
for the corroded section. 


(2) Final Section Area Lever Moment 
L 2/, x 2¥/2 x ¥/, in. 1.19 0.72 0.857 
Pit. 0.125 x 3.75 in. 0.47 _ 2.50 1.175 

1.66 —1.22 2.032 
Yo =] .28 


Y distance to extreme fiber from N.A. = 2.56 — 1.22 
1.34 in. 

Y, distance to center of plate from N.A. = 1.28 in. 

Ratio Yo/Y = 1.28/1.34 = 0.955 

Beam length of 96 in. and weld spacing of 18 in. are, as 
before, unchanged 

By formula, required weld size is now 


r ° e 625- Sf 55 
NSy-18 in. 612 -0.015625 -0.955 


warn Yar 
And by the chart we find that a weld of somewhat under 
1/, in. is required for attachment of the wasted plate and 
angle. As in the example immediately preceding the 


= 0.096 in. 
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THICKNESS OF THINNER JOINED MEMBER 
Fig. 6 


original '/,-in. weld is now reduced by corrosion to 0.1615 
in. The remaining weld size and strength in this case is 
over 65% in excess of the minimum theoretical value re- 
quired by the formula. 

A vessel may experience considerable stresses acting 
on the ship girder as a whole due to welding shrinkage, 
launching, the weight of the vessel’s own structure, 
machinery and outfit, hogging, sagging and racking in 
heavy weather, hogging or sagging caused by the un- 
equal distribution of fuel oil, ballast water or cargo, 
grounding, docking on floating drydocks or in graving 
docks, temperature changes due to fires in the cargo or 
elsewhere, air or sea water temperature variations, in- 
ternal or nearby external explosions occurring above or 
below the water line. These last are fortunately rare in 
time of peace but many vessels experience them at least 
once during their lifetime. Local stresses result, of 
course, from the foregoing and in addition are caused by 
such considerations as boarding seas, floating ice, the 
pressure of fuel oil, water or other fluids on ship’s side, 
bulkheads, innerbottoms and tank tops, contacts with 
wreckage, piers, lighters, tugs or other vessels, towing 
and mooring lines, ground tackle, inertia, effects of cargo 
machinery and other massive gear in heavy weather and 
vibration. 

Wartime service under which a vessel has to be forced 
at full speed into a head sea to maintain her position in a 
convoy or for that matter almost any of the severe 
handling taken as a matter of course in wartime results 
in higher than normal stresses. Under severe stresses 
due to heavy weather, grounding or enemy action riveted 
seams frequently part or at the very least loosen and 
leak. Reasonably well executed welding does not break 
although too much welding may result in fractures else- 
where in the ship. Judging by war experience ships 
have more than enough welding. Reports of leaky 
riveted seams are common but reports of fractures of 
welded joints are conspicuous by their absence. 

The American Bureau of Shipping Rules indicate that 
there need be no increase in weld size up to '/,»-in. gap 
between plate and stiffener web. Between this and */j¢- 
in. gap the fillet size is to be increased by the amount of 
the opening. For over */,-in. gap, the joint should be 
refitted or liners should be used. Three-sixteenths inch 
is the minimum weld size permitted by the Bureau Rules. 
There is apparently no objection to indicating impossibly 
small sizes of welds on plans, say '/1» in. or even less, 
when that is all that is theoretically required. If a per- 
fect fit-up has been obtained between plate and stiffener 
an 1/s- to */,-in. weld will be made anyway as this is the 
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smallest practicable size. If a gap does exist between 
plate and stiffener the specified minimum size of weld 
should be increased by the amount of the gap and thus 
the minimum weld size will be used for the connection. 
For example, in the instance cited a gap of just under 
1/16 in. could exist and the required weld size would still 
be only '/sin. Ifa '/s-in. fillet had been specified origi- 
nally and slightly over a '/\-in. gap existed the final size 
of weld would be */\, in. which contains over twice as 
much deposited weld metal as an '/s-in. weld. Simi- 
larly a gap of '/s in. would result in a '/,-in. weld being 
required if '/s in. were the size originally shown on the 
drawing. In any event it is a common shipyard tend- 
ency to overweld slightly to avoid having to make an 
extra pass to satisfy the various inspection services as 
regards borderline cases. It is apparently a conviction 
of the Classification Societies that practice requires but 
a moderate leavening of theory and there is much to be 
said for this attitude. The Clipper Ships of the heyday 
of the American Merchant Marine were constructed by 
practical men with more than their share of common 
sense and an eye for a fair line and the general rightness 
of things but without much knowledge or need of paper 
work, drafting and computing. Similarly in aeronautics 
it took practical men to confound the professors who 
proved conclusively to almost everyone's satisfaction 
that flight was impossible. It is understood that it can 
be mathematically proved that a bumble bee is incapable 
of flight by virtue of his unsatisfactory aerodynamic 
properties. Evidently the bumble bee does not know 
this. However, theory, if tempered with common sense 
is sometimes a useful tool. 

The Classification Societies originally required welding 
extensively based on their Riveting Rules. This pro- 
cedure is quite understandable and was conservative. 
During the prewar years of ship construction there may 
have been a feeling that there was not enough experience 
with welded ships to be certain of their qualities. Classi- 
fication Societies believe that the proof of the pudding 
is in the eating and properly so. During the war years 
and in the rush to get ships built quickly the excess 
welding in many instances did no great harm. The 
simplified Rules perhaps facilitated weld marking and 
checking. If such simplifications enabled builders to 
deliver ships a day or two sooner possibly they were ad- 
vantageous. Too many refinements are inappropriate 
at such times when we consider that in the wastage of 
war a ship may be sent to the bottom on her first day 
out of port. As the urgency for wartime haste diminishes 
a reconsideration of matters may be in order, based on 
the experience of a decade in welding, with a view to 
proportioning welding to suit the work which it has to 
do. 

We are told that one of the redeeming features of war 
is the enormous strides made in technology by men under 
wartime pressure. Research and advance in all sciences: 
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aviation, medicine, chemistry, proceed at a vastly ac- 
celerated rate. The fact that these help men to live a 
better and fuller life during the ensuing years of peace is 
important and the fact that they make more awful the 
next war is beside the point. Shipbuilders should also 
take full advantage of the proving ground of war to 
build better ships. 

The American Bureau of Shipping bases fillet weld 
sizes on the plate thickness of the thinner of the two 
members attached and recognizes the necessity of differ- 
ent quantities of welding for different services by specify- 
ing variations in the spacing of the 3-in. long fillets. 
Thus a 12-in. weld spacing is to be used for stiffeners 
to watertight and nonwatertight bulkheads as well as 
for the connection of certain frames and floors to shell 
plating and for face plates to webs where the area is less 
than 10 sq. in. Similarly 6-in. spacings are specified for 
the connection of webs 27 in. deep and over to the plat- 
ing of hell, bulkheads and decks in tanks provided that 
the plating thickness is not over 0.52 in. The Bureau 
requires heavy welds to provide an additional factor of 
safety to allow for the possibility of bad workmanship. 
After demonstration of evidence of continued satisfac- 
tory workmanship, the Bureau is prepared, in some in- 
stances, to permit reductions in the size of welding. In 
the tabulation of the American Bureau of Shipping and 
other welding it should be noted that that shown is in 
some instances less than the requirements of the pub- 
lished Rules. These reductions have been allowed for 
the type of cargo vessel taken as an example and are 
evidence that the Bureau is willing to give special con- 
sideration to cases in which a reduction from the Bureau 
welding is deemed to be in order. The weld sizes shown 
for the U. S. Navy and Lloyd’s Welding Rules have 
been worked out to suit their requirements but might 
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need some revision if shown on a plan submitted for 
approval. 

Lloyd’s Register of Shipping Notice No. 1820 dated 
February 15, 1945, permits a remarkable reduction from 
former required weld sizes and these British Rules are 
now in close agreement with practice in this country. In 
several instances Lloyd’s weld sizes and spacing are 
slightly smaller and larger, respectively, than those re- 
quired by the American Bureau of Shipping. Compari- 
son of the old and new Lloyd’s Welding Rules is of great 
interest and suggests the reason for the past lack of 
enthusiasm for welding in the United Kingdom. Lloyd’s 
weld sizes depend upon the thickness of the web attached 
to the plate. For the general run of side frames, bulkhead 
stiffeners and deck beams 3-in. long fillets spaced at 14-in. 
centers and staggered are employed. The Rules are 
specific regarding the use of 12-in. long fillets as well as 
continuous welding and should give a considerable im 
petus to welded construction abroad as well as have a 
beneficial effect in this country. 

The Navy proportions welding connecting plating and 
stiffeners for fluid pressures and the usual loads plus the 
consideration that internal or external explosions must 
not be able to blow or suck the plating loose from the 
stiffener. Hence, we find the use of 75% efficiency at- 
tachments for the majority of stiffeners and plating in 
naval vessels. This simply means that the weld has 
75% of the strength of the stiffener web in resisting 
pressure normal to the plating. Intermittent welding 
is unpopular with the Navy due to its postage stamp 
effect which may permit successive tearing of the weld 
increments due to explosions. Somewhat at divergence 
to this theory is the reasoning that intermittent welding 
provides a crack-arresting effect as a crack in any one 
increment might be unable to pass beyond that increment 
but would possibly extend further if started in a continu- 
ous weld. Where intermittent welding is permitted, the 
Navy requires continuous welding for one-eighth the 
beam length but not less than 10 in. or more than one 
frame space at the beam ends. The Navy curve ‘for 
weld sizes indicates that welding is credited with less 
strength per unit area for the larger sizes of welds. The 
curve tends to the right above the '/,-in. fillet size and 
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s/ in. welding is credited with only 74% of what its 
strength would be if a linear relation were assumed to 
exist for the full range between weld strength per linear 
inch and fillet size. This is the opposite of the practice 
required by Classification Societies for commercial work 
which in some cases allow small continuous welding only 
half the strength per unit area of throat credited to 
larger intermittent welding. 

The graphical comparison of weld sizes required by 
the American Bureau of Shipping, Lloyd’s Register of 
Shipping and the U. S. Navy is of interest. The close 
agreement between the curves shown by Fig. No. 6 is 
astonishing and would ordinarily not be suspected by 
merely reviewing the tabulations of required weld sizes 
in the three different sets of Rules. The fact that the 
Navy designs to suit conditions entirely at variance with 
those found in commercial service suggests that the 
Bureau and Lloyd’s weld sizes might be susceptible to 
adjustment. 

The welding cost curves of Fig. No. 7 show a slightly 
idealized version of actual shipyard cost variations. Cost 
curves for other plants will deviate somewhat from those 
shown due to local conditions and rate agreements. The 
scale for actual dollars and cents has been omitted but this 
is not important as it is principally desired to show the 
trend. Vertical and overhead welding can be made °/ i in. 
inasingle pass. The maximum size for down-hand weld- 
ing, single pass, is °/,5 to */s in. and the transition from 
single to double pass is shown by the jog to the right of 
the curve. Within limits, weld sizes can be fixed and the 
spacing of the increments varied to suit the beam length. 
The volume of deposited weld material and also the heat 
applied varies as a square of the weld size. The strength 
of the weld varies as the first power of the weld size for 
at least the more commonly used sizes. Theoretically 
continuous welding of the smallest possible size would be 
the most economical but for practical reasons the point 


Welded Aluminum 
Alloy Tank Cars 


By A. H. Woollen' 


ELDED aluminum alloy tank cars consist of 

a tank of 6000, 8000 or 10,000 gal. capacity 

mounted on a standard steel tank car under- 
frame and trucks. The tank, tank fittings and anchor- 
age only will be discussed in this paper. These tank cars 
are classed by the Association of American Railroads as 
AAR 201-A35W and specifications for their design and 
construction are contained in the AAR Manual of 
Standard and Recommended Practice. 

These tank cars are used for the shipment of non- 
regulatory commodities and therefore do not come under 
the jurisdiction of the Interstate Commerce Commission. 
The commodities transported are: glacial acetic acid, 
formaldehyde, hydrogen peroxide, turpentine and similar 
chemicals. The principal reason for the use of alumi- 
num alloys as material for the construction of these tanks 
is chemical. That is, the commodity carried does not 
have’ any material effect on the aluminum alloy and 


* Presented at the Twenty-Fifth Annual Meeting, A.W.S., Cleveland, Ohio, 
Oct. 16 to 19, 1944 
¢t Chief Engineer, Railroad Division, Aluminum Co. of America. 
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of diminishing returns is located elsewhere and intermit- 
tent welding of larger size is ordinarily the most eco- 
nomical as is indicated by the cost curves for welds of 
equal strength and welds applied to work with varying 
degrees of poor fit-up. It must be recognized that the 
Classification Societies are not always willing to agree 
that welds of equal throat area have equal strength. 
The strength factors allowed vary by more than 100% 
and these variations are not reflected by the cost curves 
of Fig. Nos. 8 and 9. 

Excessive welding may not be a primary cause of ship 
failures but even if excessive quantities of welding do not 
too adversely effect the strength of the ship girder, the 
costs of labor and material are unnecessarily raised. In 
addition to the actual welding rod used unnecessarily 
as well as the man-hours wasted in applying it, the excess 
welding introduces the cost of removing buckling. 

The formulas and weld size chart are of limited imme- 
diate value as classed vessels must, after all, be built to 
Classification Society Rules. However, in designing 
such vessels, these data offer the Naval Architect a guide 
as to which joints will have a particularly high factor of 
safety if welded in accordance with the Rules and thus 
suggests that the Classification Societies be asked to give 
such joints special consideration with a view to their 
approving a reduction in their requirements. The data 
may be used for unclassed vessels, of which there are 
many, or for land structures where there is no conflict 
with specifications or other requirements. Traditions 
definitely have their place in the scheme of things and 
more often than not provide a good practical everyday 
working rule. Consequently these thoughts are not 
expressed in an attempt to disparage a portion of Rules 
that have proved their sterling qualities over and over 
again but rather in an attempt to point a way to refine- 
ments that will enable builders to more quickly and eco- 
nomically construct finer ships. 


therefore there is no contamination of the product 
either by color or chemically, and, in most cases, there is 
no lining required. Incidentally, there is a weight sav 
ing over conventional steel cars of about S000 Ib. total 
for an 8000-gal. car. The cost of the welded aluminum 
alloy car is approximately $1500 more than for the same 
type of steel car. The first aluminum alloy tank car 
was put in service in August 1928 and is still giving 
satisfactory service. Not only was this the first welded 
aluminum alloy tank car but it was the first aluminum 
alloy tank car ever built. It consists of '/»-in. thick Alcoa 
38'/2H shell plates and °/s-in. thick bottom plates. A 
riveted anchorage is used. Due to limitations of Alcoa 
manufacturing at that time 16 plates were used for this 
car; the same capacity car today would be constructed of 
3 plates in addition to the head and dome material. This 
car was welded with oxyacetylene using three beads in 
each seam. The whole tank was preheated to approxi 
mately 300° F., then the seams were tack welded at about 
3-ft. intervals and the final beads were run. 

This tank car was built by General American Trans 
portation Corp. in their Sharon, Pa., plant. It is 
stencilled GATX 8000, capacity 80,000 Ib., light weight 
33,700 Ib. 

The performance of this car caused the Tank Car Com 
mittee of the Association of American Railroads to 
establish the definite classification for welded aluminum 
tank cars mentioned above. 

Subsequent to the first tank car mentioned above 
approximately 100 of these have been built by General 


















American Transportation Corp. and American Car and 
Foundry Co., and about 10 by the Struthers-Wells Co. 

While most of these tanks were built of 3S alloy, there 
have been several smaller tanks—6000 gal. capacity— 
which were built of 2S commercially pure aluminum 
plates. These were especially made for hydrogen per- 
oxide, and close metallurgical control of copper and 
manganese was required by the customers. 

In 1936 a modification of the original design of tank 
was tried out using Alcoa 61SW heat-treated alloy and em- 
ploying the metallic arc welding for the seams using No. 27 
flux-coated electrodes. Due to the stronger material, 
the weight of the 61SW alloy tanks was decreased about 
3000 Ib. and the cost about $300. The tanks were welded 
by either metallic arc or an automatic arc such as the 
Electronic Tornado. Two of these cars have been in 
operation since 1936, with satisfactory results. 

In order to have a comparison between the tank built 
of 3S alloy and that tank built of 61S alloy, a series of 
drop tests were conducted in which the specimens con- 
sisted of 3-ft. diameter tanks of the same proportions as 
the full size 8000-gal. tank made by two methods of weld- 
ing and of the two definite alloys mentioned above. 
These tanks were filled with water and dropped from 
varying heights on to a concrete platform. Results of 
the tests indicated that the failure of the 61S tank 
occurred by cracking in the weld whereas failure in the 
3S tank occurred by deformation and cracking of the 
plate, the welds remaining intact. 

Definite progress has been accomplished in methods of 
welding, particularly during the past war years so that 
the possibility of further improving the technique of 
welding tank cars and obtaining greater efficiency in 
welded tank car joints should make possible the develop- 
ment of this art to the extent that tanks may be built 
for regulatory commodities with welded construction 
instead of riveted joints that are now required. 





Discussion of Paper, 
“Economics of Arc 


Welding 


By C. M. Underwoodt 


cusses in his paper ‘“Economics of Arc Welding”’ 

are generally borne in mind by most welding 
shop managers. However, the real importance and 
actual effect of each of these individual items is not 
fully recognized or appreciated unless individually 
analyzed as Mr. Brooking has so effectively done. Each 
cost factor is well chosen and its effect on the ultimate 
production cost is vividly illustrated. The application 
of the principles that the author illustrates in this paper 
should be continuously made if we are to maintain weld- 


* Paper by Walter Brooking published in the November 1945 issue of the 
WELDING JOURNAL. 

t Manager, Welding Department, Northern Ordnance Inc., Minneapolis, 

inn. 


[= major cost factor which Mr. Brooking dis- 
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ing in the economic position that it should enjoy in our 
postwar industry. 


By Chas. H. Jennings* 


Mr. Brooking has done an excellent job in illustrating 
the importance of properly engineering a welded struc- 
ture. It is such an easy matter to simply specify weld- 
ing, that many times its full advantages are not obtained. 

The economical production of any welded article is 
dependent upon good design and good shop practice. 
Poor shop practice may overbalance the merits of a good 
design and conversely a poor design may overbalance 
the merits of good shop practice. 

Mr. Brooking has pointed out eight factors that have 
an important influence on the ultimate cost of a welded 
article. There is a ninth factor which should also be 
given serious consideration. This factor is the choice of 
welding electrodes. The E6010 type electrode is de- 
signed for all position welding and, consequently, has a 
relatively slow melting rate. The E6020 type electrode 
is designed for flat position and horizontal fillet welding 
and therefore has a much higher melting rate. Increased 
welding speeds of as much as 2 to 1 can sometimes be 
obtained by changing from E6010 to E6020 type elec 
trodes. This increase is obtained without changing 
the electrode diameter. The E6012 type electrode has a 
melting rate between the E6010 and E6020 types and is 
designed to produce moderate or low penetration. This 
low penetration characteristic makes it particularly 
adaptable to the welding of thin plates and joints with a 
poor fit-up. The reduced tendency to “burn through’ 
in such cases makes it possible to use larger diameter 
electrodes and higher welding currents than would be the 
case with the E6010 or E6020 type electrodes. The re- 
sult is increased welding speed. 

The various types of welding electrodes are designed 
to have different arc characteristics and welding speeds. 
In order to obtain the full advantage of arc welding, it is 
important that the most suitable electrode be used. 


* Engineering Manager, Welding Dept., Westinghouse Electric Corp 





By W. J. Conley* 


The elements to be kept in mind for cost reduction 
have been very clearly pointed out. The discussion 
should at least lead skeptics to investigate the possi- 
bility of savings through welded design. These figures 
have not been distorted since the author has used liberal 
allowances on his costs, and I know that these are re- 
liable since they are based on his wide experience with 
welding fabrication. 

The emphasis on the scrap loss is well put, and elimi- 
nation of welding by selection of shapes and forming is 
clearly stated. He has made a very good point of the 
advantages to be gained by placing the welding in such 
a position as to allow the deposit in the flat, therefore 
allowing large electrodes with high current. 

The startling increases in cost due to poor fit-up has 
been very graphically presented. I believe that this 
material should be more widely published so as to be- 
come available to more designers. 





* Consulting Engineer, The Lincoln Electric Company. 
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FFICIENT are welding can be de- 

fined as the joining of metals by 
fusion to give the required strength at the 
lowest cost. Practically, this means that 
there must be accurate control of several 
variables. These can be placed under three 
headings: procedures, mechanical and 
metallurgical. Under procedures are arc 
speed, electrode size, current, arc length 
and position of electrode relative to the 
work. The mechanical variables are edge 
preparation, gap or fit-up, position of 
joint, surface condition of metal and con- 
tour or build-up of weld surface. Metal- 
lurgically there is depth of penetration, 
analysis of base or parent metal. 

A logical approach is from the point of 
view of the arc action since the other 
variables must be pointed to the most 
efficient application of the arc. Maximum 
practical are speed for a given set of con- 
ditions is the first consideration since this 
is necessary to fully utilize the digging 
action or the are force. Since increased 
arc speed results in decreased labor cost 
and overhead, these constituting as much 
as 90% of total, it is the basis for the 
greatest saving. 

Just as water forced through a nozzle 
can be used to dig away dirt, so can the 
force of the arc stream be used to dig into 


* Scheduled for Twenty-Sixth Annual Meet- 
ing, A.W.S., October 1945. 

t Consulting Engineer, The Lincoln Electric 
Co., Cleveland, Ohio. 








Efficient Arc Welding by Means of 


Proper Procedures 


By W. J. Conley? 
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Fig. 2—Effect of Fast Arc Speed on Penetration. Cross Section of Arc and Weld 
Deposit in 60° V-Groove 
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the parent metal. The action of digging 
away dirt with a stream of water is only 
effective when the stream is directed at the 
dirt itself, not when acting on the pool 
of water that soon accumulates. Thus, if 
the stream is to keep digging, it must keep 
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Fig. 1—Effect of Slow Arc Speed on Penetration. Cross Section of Arc and Weld 
Deposit in 60° V-Groove 
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ARC FORCE DIGS INTO PLATE 


SIS tdboh kes 


moving rapidly enough to stay ahead of 
the pool, since when the stream of water is 
directed into the pool its force is expended 
in merely churning the water in the pool, 
not in digging. 

The same reasoning can be applied in 
welding. When the arc is moved slowly 
there is a pool of molten metal under the 
are and the force of the arc is expended in 
the molten pool instead of penetrating 
into the parent metal at the root of the 
joint. This molten metal merely flows 
along the joint under the arc tending to 
solidify in the root of the weld without 
fusing with the parent metal. The molten 
metal does not fuse below the depth to 
which the arc penetrates the action being 
diagrammatically depicted in Fig. 1 
However, when the arc is moved forward 
rapidly enough the are force digs into the 
base metal giving the result shown in Fig 
2. At conventional arc speeds there 
usually is a small puddle of molten metal 
under the arc, dissipating the arc force and 
preventing full penetration. 

From these facts, it is apparent that to 
get greater penetration, the arc should be 
advanced more rapidly rather than more 
slowly. The limiting speed is usually the 
highest speed at which the surface ap- 
pearance remains satisfactory. 

An increase in current increases the arc 
force and penetration just as an increase 
in the volume of water through the same 
size nozzle increases the digging power of 










































MISSED FUSING INTO CORNER 


5” PER MIN. 


Fig. 3—'/,-In. E6020 Electrode with 300- 
Amp. Slow Arc Speed, Ultimate Load 
27,000 Lb. per Linear Inch 


















PENETRATES 
[NTO CORNER 


Fig. 4—'/,-In. E6020 Electrode with 300 
Amp. Fast Arc Speed 


1/2) PLATE 





>t He 1/8” PENETRATION 


12” PER MIN. 


Fig. 5—1!/,-In. E6020 Electrode with 360 
Amp., Ultimate << 30,000 Lb. per Linear 
nch 
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Fig. 6-—Joint Setup to Illustrate Effect of Arc 
Speed and Current Valve 

















1/2” PLATE 
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Fig. 7—-*/-In. E6010 Electrode with 140 
Amp., Single Pass; 1.5-In. per Minute 
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parent metal entering the action as in tl, 
case of Fig. 4. Here the penetration o 
fusion has affected a considerable depth of 
the parent metal so that the weld throa; 
encompasses base material as well a 
deposit Thus more throat dim 
has been obtained with less de; 
metal at twice the speed. For exan 
Fig. 8—*/-In. E6010 Electrode with 140 the plates of Fig. 3 are '/: in. thick a 
Amp., First Pass at 8 In. per Minute, Over- having a '/,-in. throat will be for: 
All Speed 2.4 In. per Minute 


1/2” PLATE 








using an E6020 '!/,-in. electrode at 
amp. with an are speed of 5 inch: 


the stream of water. To use higher minute. At this rate the penetratior 
currents, larger sized electrodes may be not catch the inside corner missin; 

- . . . ‘ 1 ; . " ¢ _o re ‘ ‘ 
needed. In general, the first indication of about '/is in. The same current with a 


excess current will be a poor surface ap are speed of 10 inches per minute produ 
pearance of the weld. 

The fundamental picture of the above 
can be illustrated best by means of a fillet 
weld. The usual procedure is to use an 
electrode size with corresponding current 
and arc speed so that the welded section 
appears as in Fig. 3. The weld metal does 
not quite reach the corner of the fused 
parts, the strength of the joint depending 









NO VEE ~~ NO CHIPPING 


OF JOINT PER MIN. 


elacte ae lle aed Sa the Fig. 10-—*/\s-In. E6010 Electrode with 
entirely on the weld deposit, none 0 1¢€ Amp., Arc Speed 18 In per Minute 


A 
wa 


the same throat size by penetrating 
yond the corner to a depth of about 
in. Although the amount of electrod: 
foot is reduced from 0.53 to 0.26 
‘strength is the same since the throa 
the same dimension. The speed is t 
as great in the second case so that | 


Fig. 9—'/,In. E6020 Electrode with 350 cost is considerably lower. On a basi 





Amp. Arc Speed First Pass 6 In. per 6 cents per pound for electrode, labor a 
Minute $1.00 per hour and arc speed one-half ti 
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Fig. 11—Recommended Position of Electrode {fr High Arc Speed for Square But: 
Welds” 
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the arc speed matches the current increase. SUED Gitte GAAEEEERNDED War” O29 
Figure 5 shows the result obtained by = } 
using an E6020 '/,-in. electrode with 360 
amp. (electrode negative) at an arc speed . a — 
of 12 in. per minute. The metal is now Z ene | 
fused '/, in. beyond the corner with a 2 
A true throat of °/,. in. producing a weld : - a a . 
. ° _ —— @ Gap 
Fig. 12—Shaded Area Shows Additional strength sufficient to cause failure in the ‘ a 
Metal for Feather Edge as Compared to plate at a load 10% greater than for the e 
1/..In. Shoulder welds of Figs. 3 and 4. The cost is reduced —s 
to 8.1 cents per foot, a saving of 49%. Arc 5s * cay 
speed can be further increased to effect ' 
(2 : . ° 3 « _—— 
(50% operating factor) the total cost for greater saving, but as the rate increases « el 
© VM 
labor, electrode and overhead (same as the surface of the bead becomes rougher ~ | Cap 
labor) is 15 cents per foot for the speed of and undercut is more difficult to control FOR FLAT BUTT JOINTS 
5 in. per minute and 9.5 cents per foot for so that the upper limit will be set by in- » pe, wines, hema 
10 in. per minute, a 40% saving. Thus it spection. Next the point of view of the PLATE THICKNESS 1/2 yv ve ys 
is seen that joint strength can be pro- inspector must be considered since he has 


duced, in the case of fillet welds, by taking 
advantage of penetration and incorporat- 
ing more of the parent metal in the throat. 

Penetration not only depends on arc 
speed but also on current providing that 


no means of determining the depth of 
penetration except by sectioning the weld 
or by a more expensive technique. This 
offers no drawback since for each size of 
electrode of a given type there is a definite 



























































Fig. 13—Effect of Fit-Up on Welding Speed 


melt-off rate for a specified current. For 
example, E6020 type '/, in. diameter will 
melt off at the rate of 11 in. per minute 








Table 1—Butt Welds, Flat Position, Square Edge, Welded from Both Sides 


For high welding speed and economy of joint preparation. Use on steels within the preferred analysis range (Table 9) where plates 
can be turned for down-hand welding on both sides and where joint is level.* 

















PREPARATION: ELECTRODE: 

Square Edge E6010 ‘ ; T 
FIT-UP: POLARITY: r‘* 
Maximum gap recommended, !/j¢ in. t Electrode Positive —— 





CHIPPING NOT NECESSARY 





Ft. of 
























































Electrode Arc Speed Joint Lhe. of 
Plate Electrode Melt-Off In. per Proses Welded Electrode 
Thickness Size Current Rate (In. Min. per or per Hr. per Ft. 
(In.) ‘In.) (Amps.) per Min.) Pass Beads Operating wine 
actor 
3/16 1/4 190 7 18 2 45 -16 
14 5 16 325 7 18 2 45 -27 
5/16 516 375 =. 18 2 45 31 - 
38 5/16 0—ti«éiSO 9 18 2 45 s 
Flat Position—Two Passes—With ‘““Type E6010” Electrodes 
TOTAL PRODUCTION COST PER FOOT OF JOINT (Cents): Use nearest tenth of a cent. 
Floor to Floor 
Speed — Ft./Hr. 35 30 25 22.5 20 17.5 15 12.5 10 7.5 5 
%" || 4.37| 4.84| 5.51|5.95| 6.51| 7.23) 8.18] 9.51\11.51/14.83)....... 
TOTAL —_--— . aan ‘ rir at Ommenee 
COST ¥%" || 5.43] 5.90|6.57| 7.01) 7.57) 8.2 9.24|/10.57|12.57/15.90)....... 
— Cents —--— -| —-—]—_—- ] -- —— -|- —-—— 
for 54%,” || 6.05| 6.42| 7.09) 7.53| 8.09) 8.81] 9.76)11.09/13.09 16.41/23.09 
Various a _|—_—_;—___— 
Phtes | 34"||. ....| 7-00] 7.67|8.11| 8.67| 9.39|10.34|11.67|13.67|17.00|23.67 









































* When joint is not level use Procedure for Single V preparation in Table 2. 

t If gap is over */; in., put in flush sealing bead as shown in sketch. The sealing bead need not be chipped out before putting in the 
second pass. 

t This is the minimum melt-off rate which should be used to assure complete penetration. 
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SEALING BEAD PUT IN FIRST 
WITH 3/16” £6010 


Welding Speeds: All welding speeds in the following tables are based on a 100% operating factor. 


‘ Actual production speeds will 
depend on such factors as setup, electrode changing, cleaning, etc. 
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Table 2—Butt Welds, Flat Position,* Single V-Groove, Welded from Both Sides 


For use where plates can be turned for down-hand welding on both sides.* 


Where procedure of Table 1 cannot be used because of 
plate thickness or where steel analysis is outside of preferred range. 





PREPARATION: 
60° V-groove with !/;-in. shoulder 


ELECTRODE AND POLARITY: 
E6020—Electrode Negative 
E6010—Electrode Positive 


FIT-UP: E6011—Electrode Positive or A. C. 





Recommended gap 1/32 to '/1¢ in. 





1/32" TO 1/16" =| ara 



























































Arc | Ft. of 
a 7 a Papen 7 Joint | Lbs. of 
Thickness) Electrode Size (In.) Current | Melt_Of Min. for = by ee 
(In.) | Amps.) Rate (In. First Beads! (100% | 
per Min.) Pass Operating | Weld 
Factor) 
1/4 | 3/16 E6010 or 220 10-1/2 10 2 27 25 
3/16 E6011 
5/16 | 3/16 E6010 or 220 10-1/2 9 2 25 27 
| 3/16 E6011 
3/8 1/4 E6020 300 9-1/2 | Ist 
350 11-1/2 8.5 [2nd (Back Pass 25 48 
7/16 | 1/4 E6020 | 350 | 11-1/2 11 3 oe 
1/2 1/4 E6020 350 | 1-1/2 | 10 3 19 82 
$/8 1/4 30 | 1-1/2 | 9 Ist 13.5 3 
she E6020 450 10-3/4 2nd & 3rd 66 
1/4 350 11-1/2 4th (Back Pass) .28 
. Total 1.25 
3/4 ie 350 11-1/2 > Ist 9.8 35 
5/16 E6020 450 10-3/4 2nd, 3rd & 4th 1.20 
1/4 350 11-1/2 Sth (Back Pass .28 
Total 1.83 
1 | ve 350 | 11-1/2 - Ist s | 35 
5/16 E6020 450 10-3/4 2nd to 6th 2.50 
1/4 350 | 11-1/2 7th (Back Pass) | -28 
| | Total 3.13 
eee eile . _ ————— —— 
“Floor to Floor 
Speed Ft./Hr 20 18 16 14 12 10 8 6 4 2 
i” WV 7a7 | 8.07 8.77 9.67 10.77 12.47 14.97 19.07 27.47 52.47 
TOTAL [ %” || 7.67 [| 8.27 8.97 587 | 10.97 | 1267 15.17 | 19.27 27.67 | 52.67 
COST %” | ~~ 10.06 10.76 11.66 12.76 14.46 16.96 21.06 29.46 __ 54.46 
Gan Lee 12.26 13.16 14.26 15.96 18.46 22.56 30.96 __ 55.96 
for _Y" tt 7 14.87 15.97 17.67 20.17 24.27 32.67 _ 57.67 
Various | 5" wah: aE Sest; + RRS 19.63 21.33 23.83 27.93 | 36.33 61.33 _ 
Plates Vi," iat Skies 1 ae 27.11 29.61 33.71 42.11 67.11 
” 41.72 45.82 54.22 79.22 









































* Where the plates cannot be turned over, chip into bead 1 (figure above) and put the last pass in overhead with */j- in. E601 
or E6011 with the current adjusted to produce an electrode melt-off of approximately 8'/; in. per minute. 














when carrying 350 amp. At an arc speed 
of 12 in. per minute this will give a mini- 
mum gage size of fillet in the horizontal 
position of */s: in. or a throat of */1 in., 
giving a strength equivalent to that of a 
7/,-in. fillet which just penetrates to the 
corner. Thus it is necessary only to set 
the machine to give a melt-off of 11 in. 
per minute. If the arc speed is less than 
12 in. per minute the gage size of the weld 
will increase, the throat always remaining 
the same so that the same strength weld 
is produced. Thus the inspector or engi- 
neer needs only to know that the melt-off 
rate is correct to know that the weld has 
the specified strength. The shop or fab- 
ricator can take advantage of the savings 
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possible with higher arc speeds or not as he 
chooses. 

To completely illustrate the effect of 
other factors formed in the procedure 
group the butt weld will now be discussed. 
To eliminate as many variables from the 
comparison as possible the plates were set 
up as shown in Fig. 6, tightly butted with 
1/,-in. shoulder or land. In this way the 


, depth of fusion is not affected by the 
- plate spacing so that the results of changes 


in arc speed and current can be demon- 
strated uninfluenced by other variables. 
Figure 7 is a photograph of the etched 
cross section of a weld made by a °/s-in. 
E6010 electrode at 140 amp., the speed of 
the arc being such as to make the com- 
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plete weld in one pass or a rate of 1.5 
in. per minute. It is seen that fusion did 
not take place to the bottom of the \V, 
the space being filled with slag. The usual 
remedy given for this condition is to use a 
slower arc speed or smaller electrode. Now 
refer to Fig. 8 made with a °/-in. E6010 
electrode using 140 amp. and two passes 
For the first pass the arc speed was 8 in. 
per minute, the over-all rate for the two 
passes being 2.4 in. per minute, faster than 
that made with a single pass. It can be 
seen easily that fusion has taken place to 
the bottom of the V giving complete pene- 
tration. Figure 9 depicts the results for a 
1/,-in. £6020 electrode using 350 amp. and 
an arc speed of 6 in. per minute to con 
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lete the weld in one pass. In this ex- 
ample the fusion just missed the bottom of 
the V but was better than for the °/s:- 
in. electrode. In the next trial a 1/,-in. 
£6020 electrode was used with 350 amp. 
making the weld in two passes, the first 
at a rate of 12 in. per minute with an over- 
all of 5 in. per minute. Here the fusion 
has taken place well below the bottom of 
the V with rate for the joint twice that of 
the best made with the 5/,-in. electrode. 
Thus either an increase in arc speed or 
current (usually a larger electrode) 
increases depth of fusion. This is the 
correct remedy when lack of penetration is 
encountered. At the same time a large 
decrease in cost results through labor re- 


duction. Thus a technique for butt welds 
similar to that for fillets results in com- 
parable savings and improvement in weld 
quality. 

Where the capacity is large enough, 
complete penetration can be obtained for 
*/s-in. square edged plates butted so as to 
have a spacing of 1/32 to '/i5 in. by welding 
from both sides. In this case provision 
must be made to run each bead in the flat 
position using a 5/,,.-in. E6010 electrode 
with 450 amp. at an arc speed of 18 in. 
per minute, giving a penetration somewhat 
greater than */), in. so that the fusion zones 
intersect as shown in Fig. 10. The over 
all speed for the joint is 9 in. per minute. 
If the joint is prepared using a single 60° 











V and '/, in. flat, the best over-all speed 
will be 5 in. per minute using an E6020 
1/,-in. electrode and two passes, the first 
pass at 300 amp. with arc speed of 12 in. 
per minute with the second at 350 amp. and 
8.5 in. per minute. However, skilled 
operators working under ideal conditions 
will be able to improve on the above 
speeds. 

The quality of the weld made or de- 
scribed will depend on the type of elec- 
trode, arc length and position of electrode 
with respect to the work. When the arc 
length is too long, heat is dissipated into 
the air, much molten metal is lost in the 
form of spatter and the arc force is spread 
over a larger area to give a wider more 


Table 3—Butt Welds, Flat Position, Double V-Groove, Welded fromm Both Sides 


For use where single V-groove cannot be used because of plate thickness or where it is essential to keep distortion to a minimum 





PREPARATION: 
Double 60° V-Bevel 


ELECTRODE AND POLARITY: 
E6010—Electrode Positive 


E6011—Electrode Positive or A. C. 


FIT-UP: 
See sketch 


E26010—Electrode Negative or A. C. 






1/8’ GAP FOR COMPLETE 
FUSION WITHOUT 
BACK CHIPPING 














Ft. of 
| Electrode | Arc Speed Joint Lbs. of 
Plate Electrode Size Meit-Of In. per Passes Welded Electrode 
(In.) Current Rate (In. Min. for or per Hr. per Ft 
(In.) Amps. per Min.) First Pass Beads* 100% of 
Operating Weld 
Factor 
3/16 E6010 or 150 ‘ 6 Ist 17 
E6011 Seal Bead 
3/at . _ . - 8.1 
1/4 E6020 350 11-1/2 2nd, 3rd, 1.30 
4th & Sth 
Total 1.47 
3/16 E6010 or _—- let 
- E6011 150 8 6 Sea! Bead 17 
1/4 £6020 350 11-1/2 = Ist Pass, 6.4 6 
each side of 
seal bead 
s/isé £6020 450 10-3/4 as Last 2 passes 1.60 
on each side 
Total 2.38 
3/16 £6010 or let 
E6011 150 a 6 Seal Bead 17 
1-1/4 1/4 E6020 30 11-1/2 2 let Pass, 5 61 
each side of 
seal bead 
5/16 £6020 450 10-3/4 Last 3 passes 2.60 
on each side 
Total 3.38 
3/16 E6010 or let 
E6oll 150 A 6 Seal Bead 
1-1/2 1/4 E6C20 350 11-1/2 let Pass 3.8 61 
each side of 
seal bead 
5/16 £6020 450 10-3/4 Last 4 or 5 3.98 
passes on 
each side Total 4.68 
— ——— -- — _— -__+__ ____ __— __. F ——=— = : 
Floo: to Floor 
___ Speed Ft/Hr. 7 6 5 4 - 
TOTAL 357 25.5 27.3 29.7 33.0 38.0 46.3 63.0 113.00 213.0 
COST °” 38.83 42.13 47.13 55.43 72.13 122.13 | 222.13 
Cents For 114” 50.76 55.76 64.06 80.76 | 130.76 | 230.76 
=. . = - } ; 
Various Plates 144” 64.53 72.83 69.53 | 139.53 | 239.53 





























* The number of passes will depend upon the operator but the feet of joint welded per hour should be the same 
t It is recommended that */,- and 1-in. plate be welded with single V-groove preparation except where it is desirable to use double V- 


groove to minimize distortion. 
then from the other. 
controlled effectively if the plates are turned twice, as follows: 
of the passes on the second side; turn the plates over and complete the passes on the first side. 
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For most effective control of distortion, the passes should be put in alternately first from one side, and 
However, this necessitates turning the plates over several times (6 times for */,-in. plate 
Weld half the passes on the first side; turn the plates over and weld all 


Distortion usually is 















Table 4—Butt Welds, Flat Position, Single V-Groove, Welded from One Side with Back-Up Strip 


Use only where plates cannot be welded from two sides or where joint is welded through to a connecting member. 


PREPARATION: 
3/1s- and '/,-In. Plate: Square Edge 
5/,s-In Plate and Over: 30° V-Bevel 


FIT-UP: 
See sketches and instructions* 


ELECTRODE AND POLARITY: 
E602C0—Electrode Negative or A. C.t 
E6020—Electrode Positive 


OR 1/e 





hiss tt tg come 
— x 3/16" FOR 3/16” PLATE 


5/16” *OR THICKER THAN 3/16” 





























































Arc” Ft. of 
Plate — Electrode In r Passes wanses _— 
Thickness Electrode Size (In.) Current Melt-Off Min. for or pet Hr. 7 
(In.) Amps.) Rate (In. First Beads 100% of 
per Min.) Pass) ss Weld 
actor) 
| Pe .. | ama 
| 3/16 E6020 200 10-1/2 6 1 30 26 
3/16* f SEA Cen a 
5/16 E6010 425 8-3/4 16 1 80 19 
ae 1/4 E6020 300 9-1/2 10 2 "a 
| 3/8 E6010 500 8 14 1 oe 28 
5/6 | 1/4 £6020 300 9-1/2 10 2 a 2 ee 2 
3/8 | 1/4 £6020 350 1-1/2 10 3 27 | «s 
7/16 | 1/4 £6020 350 1-1/2 tae tw Toe 
172 | 1/4 £6020 350 1-1/2 7. ae 1.3 
s/s | 1/4 350 1-1/2 10 Ist&2nd | 10.5 61 
| se Secz0 | af 10-3/4 3rd & 4th 1.10 
| Total 1.71 
3/4 1/4 | 350 | 1-1/2 10 lst&2nd | 85 <a) 
she E6020 450 10-3/4 Remainder? 1.50 








Total 2.11 

1 1/4 E6020 | 350 1-1/2 10 Ist & 2nd 7 61 
she | 450 10-3/4 Remaindert 2.30 

Total 2.91 




































































































=<. + |. a a ie , aS. em 
—_—  *\ ss oe a 18 16 14 12 10 8 6 4 : 
A” st = 8.51 9.41 10.51 | 12.21 i47i_ | i168 | 
a 6.94 7.54 8.24 9.14 10.24 11.94 14.44 18.54 
ye we 9.44 10.04 ___ 10.74 11.64 12.74 | ‘14.44 16.94 | 21.04 mal 
TOTAL 2 7.73 8.33 | 9.03 9.93 11.03 | 12.73 15.23 19.33 
oo Lz 10.62 11.22 _ ) 12.82 13.92 | 15.62 18.12 | 22.22 30.62 
pm a a 13.04 13.74 14.64 15.74 | 17.44 19.94 24.04 32.44 
Various |__ yx” m 15.0 15.70 16.60 17.70 19.40 21.90 26.0 34.40 
ve | “ue Um 17.47 18.37 19.47 21.17 23.67 _ ae ea. 61.17 
Ye ie 23.7 24.8 26.5 23.0 33.1 | 6s 6.5 
4,” pee, 28.66 30.36 32.86 36.96 | 45.36 "70.36 
” 37.75 40.25 44.35 |, a A 























* Alternate procedures are given for */;.- and '/,-in. plate. The first procedure given in each instance is for V-groove preparation and 
the second is for square edge preparation. The square edge preparation for '/,- or */,.-in. plate (from one side only) should be used only 
when joint is welded through to a connecting member or when parts being welded are clamped. The large percentage of parent metal 
melted in making this joint may produce excessive distortion unless the plates are held in position during welding. With the square- 
edge preparation, a gap larger than that recommended may require an additional pass to prevent the bead from being too concave. 
Complete fusion into the back-up strip will be obtained with the square-edge preparation and a smaller gap than recommended provid- 
ing the current recommended for that plate thickness is used. When the V-bevelled preparation is used, the electrode size should be 
decreased if the gap is decreased. The electrode size for the first pass should be equal to or smaller than the size of the gap. With 
smaller electrodes, the current should be adjusted to produce an electrode melt-off rate of approximately 12 in. per minute. 

t The number of passes will depend upon the operator but the feet of joint welded per hour should be the same. 




































shallow bead as compared to the narrow 
deeply fused bead resulting with the short 
arc. There is also an increased tendency 
for undercut and rough bead surface with 
increased arc length. The position of the 
electrode is important for both butt and 
fillet welds. In the case of fillet welds, 
the wrong angle may cause undercut or 
deficient leg length on one plate. Figure 
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11 shows diagrammatically the recom- 
mended position for butt welds with the 
electrode coating lightly touching the 
plate surface so that the core wire will 
melt off inside of the coating to the cor- 
rect arc length corresponding to the 


recommended current. Thus the arc 
length is under virtually automatic con- 
trol. 
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The following Tables 1 through 8 give 
results which are readily obtained when 
conditions are held as indicated, based on 
the factors discussed. The table of costs 
include a range of floor to floor speeds 
that should cover most shops. This speed 
should be determined by a stop watch 
study or estimated from previous informa- 
tion obtained from similar operations. 
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It will be noticed that when a joint can be 
welded in the flat position from both sides 
a completely fused section can be produced 
without back chipping since these pro- 
cedures allow fusion from the last side 
into the first bead. Tables 6, 7 and 8 
show the results possible when the recom- 
mended procedures are followed in the 
case of fillet welds. Procedures are avail- 
able for a great number of joints for other 
positions as well as for light gage material. 

The '!/s-in. shoulder or land is preferred 
to the feather edge because of the economy 
in time, namely less metal is necessary 
and fit-up can usually be controlled more 


This is important since the time for 
welding increases rapidly the further the 
actual results depart from the ideal. The 
1/3 to 1/16 in. spacing is recommended 
since distortion will be less and shrinkage 
stresses lower. This can be appreciated 
since the spacing allows the shrinking 
metal to draw the plates freely together 
unless they are constrained by clamps used 
in assembly in jigs or fixtures. Thus weld 
cracking can be lessened and distortion 
minimized, factors which may greatly 
increase the over-all costs due to remedial 
operations or the necessity for slower weld- 
ing speeds. 


amount of cross section of the 60° V with 
1/,-in. shoulder and the 60° feather-edge 
V. For a build-up of '/,. in. the feather 
edge requires 50% more weld metal. 
Not only this but it will require in the 
second case that the first pass be made 
with a relatively small electrode with 
lower current. The operator tends to 
complete the weld with the same machine 
setting and electrode size, thus further 
increasing the time so that the feather 
edge joint will cost 50 to 75% more than 
that using the '/s-in. shoulder. Since the 
feather-edge V makes a wider bead for a 
given thickness of plate there is a greater 


easily within the limits of '/3. to 4/1 in. Figure 12 gives a comparison for the tendency for build-up to become ex- 














Table 5—Butt Welds, Overhead Position, V-Groove, with Back-Up Strip* 


3/16” MINIMUM GAP 




































































PREPARATION: ELECTRODE AND POLARITY: 
60° V-groove E6010—Electrode Positive 
E6011—A. C. 
FIT-UP: 
$/¢-in. minimum gap 
Arc Ft. of 
Speed Joint Lbs. of 
Plate | Electrode In. per Passes Welded Electrode 
ickness Electrode Size (In. Current | Melt-Of Min. for or per Hr. per Ft. 
(In.) | Amps. Sate Bee frost Beads 00% x9 
j Tv in. ass ‘atin, e 
| _ ‘aa 
3/16 3/16 150 . 7 2 15 28 
1/4 3/16 150 8 7 3 12.5 42 
5/16 3/16 170 8-1/2 7 4 9 62 
3/8 3/16 170 8-1/2 7 5 6.7 80 
7/16 3/16 170 8-1/2 6 t 5.2 1.0 
1/2 3/16 170 8-1/2 6 t 4.1 1.20 
5/8 3/16 170 8-1/2 6 t 2.9 1.90 
3/4 3/16 170 8-1/2 6 t 2.1 = 39 
aay 3/16 170 8-1/2 6 t 134.0 
Floor to Floor 7 ao. in es 
Speed Ft./ Hr. 20 18 16 14 12 10 8 6 4 2 
ts” 7.75 8.35 9.05 9.95 11.05 12.75 15.25 19.35 
Ya" 8.85 9.45 10.15 11.05 12.15 | 13.85 16.35 | 20.45 
TOTAL vc” 10.80 11.40 12.10 13.0 14.10 | 15.80 18.30 | 22.4 
COST %” | 12.57 13.17 13.87 14.77 15.89 17.57 20.07 24.17 
or yg vn” 15.15 15.85 16.75 17.85 19.55 22.05 26.15 
Vesieus Yn" 17.97 18.87 19.97 21.67 24.17 27.27 4 
Plates Hp" 25.02 26.12 27.82 | 30.32 34.42 | 42.82 | 67.82_ 
y," 32.1 33.80 36.30 40.40 | 48.80 73.80 
1” 48.2 50.7 54.8 | 63.2 88.2 






































* When back-up strip cannot be used. Preparation and fit-up as shown in sketch below. A uniform gap of approximately '/j in. 
should be maintained between plate edges. Weld first pass with '/s- or 5/3:-in. E6010 or E6011. Drag coating in groove and adjust 
current and travel speed so that two edges melt together. For succeeding passes, use procedures as given above. 

t The number of passes will depend upon the operator but the feet of joint welded per hour should be the same. 


1/16" UNIFORM GAP 
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Fig. 14—Platform Positioned for Down- 
Hand Welding with */\.-In. E6020 Elec- 
trodes. '/sIn. Plate, */s-In. Ribs. (Far- 
well, Ozmun, Kirk & Co., St. Paul Minn.) 


cessive. Any amount of weld metal in 
addition to that required for the specified 
strength is more than useless, it is costly 
and may cause stress concentration 
through poor distribution, especially for 
repeated loadings of high frequency. The 
actual cost per pound is negligible but the 
cost for labor and overhead is the same 
as for the weld deposit proper. 

Improper fit-up adds rapidly to the cost 
per foot since it decreases the speed. This 
is shown in Fig. 13 where it can be noted 
that a */,.-in. gap for '/,-in. plate butted 
with square edges decreased the welding 
speed 65%. In the case of a butt joint 
for '/,-in. plates having a 60° V with 1/; 
in. shoulder spaced !/32 to '/ig in., Table 2 
gives 0.82 lb. of electrode per foot. A 


'/,-in. gap for the same preparation will 
require 60% more metal where a !/j¢-in. 
build-up is used. The first pass or sealing 
bead must be made at a very low speed or a 
backing up strip must be used. When 
100% penetration is required and welding 
can be done from one side only, backing up 
strips are used with intentionally large 
gaps or spacing. The procedure and cost 
for this type of joint are given in Table 4 
A 60° V is replaced by a 30°, but it will 
be noted that it requires 1.3 lb. of elec- 
trode as compared to 0.82 for the case 
where a !/-in. gap is used and the 60° V 

A comparison by means of Tables 2 
and 5 for butt joints and 6 and 8 for fillet 
welds shows that large dividends are possi 
ble when the work is placed so that weld 
ing can be done downhand instead of over- 
head. From Table 2 the cost of a !/,-in. 
butt weld with 60° V and floor-to-floor 
speed of 20 ft. per hour is 7.47 cents per 
foot while the same joint welded overhead 
at same floor-to-floor speed is 8.85 cents 
However, under same conditions as to 
operator skill, the floor-to-floor speed 
would be about two and one-half times 
less with a cost of 16.3 cents per foot. 
When the work has been planned for flat 
welding this thickness plate can be easily 
welded from both sides to produce a 100% 
weld with square edges. The floor-to-floor 
speed will be at least 50% greater reduc- 
ing the cost to 5.9 cents per foot as shown 
in Table 1. This does not include the 
savings made possible by eliminating the 
handling necessary for joint preparation. 
Similar savings can be made for fillet 
welds by changing from overhead to flat 
welds. From Table 8 the cost of a !/,-in 
fillet weld on °/\,-in. plates is 18.6 cents 
per foot while the same joint made flat 
with the resulting increase in welding 






speed costs only 67/3; cents per foot 
stated previously, this cost does not 
clude overhead. 

Those who have not attempted to 
ganize welding on a production basis clair 
that these results cannot be attained 
They contend that fit-up cannot be held 
as close as '/;, in. The answer is that it is 
possible and practical when the work is 
supervised by trained personnel with 
proper equipment available. Those 
sponsible for design and welding ; 
cedures must be sold and convinced that 
the savings resulting from accurate control 
are real. Rapid advances are being mac 
all through industry to meet the condi 
tions for most efficient welding fabrica 
tion through trained personnel and in 
creasing interest on the part of designers 
and engineers. 





Thus more and more d 
signing is coming to the shop laid out wit! 
welding fabrication in mind and broke: 
down into weldments which can be posit 
tioned for a maximum of down-hand or fla 
welding as shown in Fig. 14. 

With proper joint preparation, jigs and 
fixtures for minimizing handling and set 
up time and adding to facility of handling 
during welding, arc time can be increased 
from a 20% operating factor to as much 
as a 60%. In many cases the savings do 
not stop at this point, since engineering 
of the work makes it possible to use auto 
matic arc-welding machines. Figure 15 
is a photograph of the automatic welding 
of air compressor tanks with square edge 
using back up strip joint preparation. For 
a tank having a */s in. wall thickness th 
cost is 5.8 cents per foot for the case of th: 
arc operating 80% of the time, a conditio: 
easily met. Manual welding of a similar 
joint costs 20 cents per foot for a floor-to- 
floor speed of 8 ft. per hour as given in 








Fig. 15—-Automatic Arc Welding with Metallic Electrode of 


Compressor Air Tank. 
Mo.) 
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(Curtis Manufacturing Co., St. Louis, 


Hatch Cover Section. 
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Fig. 16—Automatic Welding with Metallic Electrode of Ship 


(Youngstown Steel Car Co., Youngs- 
town, Ohio) 
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Table 6—Fillet and Lap Welds, Horizontal and Flat Positions, Single-Pass, ‘‘Deep-Fillet’’ Technique 


For welds 6-in. or longer where axis of seam is level and steel analysis is within preferred range. 








































































































PREPARATION: ELECTRODE: 
Square Edge E6020— E6030 
FLAT 
FIT-UP: ; POLARITY: POSITION 
Recommended: '/3:-in. gap Electrode Negative or A. C. 
Maximum: Half of plate thickness 
up to '/,-in. gapt 
HORIZONTAL POSITION 
| Ft. of 
Gage | | Joint 
Plate Size of Electrode Are Passes Welded Lbs. of Minimum 
Thickness Fillet tobe Electrode Current | Melt-off Rate Speed or per Hr. Electrode Gage Size 
in. Replaced Size (In Amps. In. per Min In. per Beads (100%, per Ft In 
m. t i Min. Operating of Weld . 
s Factor = 
3/16* 5/32 3/16 200 (175) | 10-3/4 (9-1/2 419 1 70 (45 1 (15 5/32 
1/4° 3/16 3/16 225 (200 12 10-3/4 “419 1 70 (45 12 (.17 5/32 
5/16* 1/4 1/4 300 (250) 91/4 ~ 12 (9 1 60 (45 18 (.21 7/32 
3/6 5/16 1/4 325 (275 10 8-1/2 1219 1 60 45 20 (.23 1/4 
7/16 3/8 1/4 325 325 10 10 129 1 60 (45 20 (.27 1/4 
HORIZONTAL POSITION 
1/2 7/16 1/4 350 (350 Wit 12 (8 1 60 (40 22 (.33 9/32 
FLAT POSITION 
1/2 7/16 «| 5/16 450 (450) | 10 10 12 (8 1 60 (40 35 (.51 11/32 
Floor to Floor 
Speed Ft./Hr 40 35 30 25 20 15 10 8 P 4 > 
we” || 3.48 3.84 4.31 4.98 5.98 7.64 10.98 | _13.48 — 
Y,” a & 4.41 5.08 6.08 7.7 Z 11.08 13.58 _ 17.68 7 7 
TOTAL +” <a Bw ei | 5.67 6.67 8.83 11.67 14,17 _18.27 _ 26.67 == 
a | a eee 6.84 8.50 11.84 | 14.34 | 18.44 26.84 51.84 
ra rs” 8.50 11.84 14.34 18.44 26.84 51.84 
Various HorizonTAt Position 
Plates [ 1,” || | | | ia } 1241 | 14.61 18.71 | 27.4 | 52.11 
FLAT Pos!TIOn 
Y” I | a | I | _| 13.28 | 15.78 | 19.88 | 28.28 | 53.28 








* On plate 5/;, in. or thinner, E6012 is recommended in preference to E6020. 

+t Where the gap exceeds this value, use E6012. 

+ The first values given are the current and melt-off that should be used to obtain the maximum speed with good fit-up. It may be 
necessary to reduce the current and melt-off to the figures in parentheses when welding joints with the maximum gap. The figures 
in parentheses are the minimum values that should be used to produce a joint of strength equal to plate strength when welded from 
both sides. 

§ The faster speed indicated will be obtained when the maximum current is used and the '/3:-in. gap is maintained. The figure in 
parentheses is the speed that will be obtained when welding the maximum gap with the minimum current. 
** The lower value is the amount of electrode per foot of joint when the gap of '/,. in. is maintained 

the amount that will be used with the maximum gap. 

® Fillet gage size is not an accurate measurement of strength, but it is an indication that improper procedure has been used when weld 
sizes smaller than, or more than '/;, in. larger than the values given are obtained. 


The value in parentheses is 





Table 4. This corresponds to an operating 
factor of about 50%. 

Higher currents can be used with the 
automatic so that greater penetration is 
possible. Thus it is economical to produce 
100% welds with two passes made from 
both sides in */,-in. plate having square 
edges tightly butted. Fillet welds used to 
join */,-in. plates made manually and auto- 
matically give the following costs. The 
automatic cost is 5.4 cents per foot for an 
operating factor of 80%. For a 50% 
operating factor manually, Table 4 shows 
a cost of 8.5 cents per foot. These costs 
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are for two beads to develop the strength 
of the */;-in. plate and do not include over- 
head. 

All of the previous discussion has as- 
sumed that the steel is suitable for welding 
under the conditions specified in the pro- 
cedures. It has been shown that to obtain 
the highest welding speeds it is necessary 
to penetrate deeply into the steel, result- 
ing in considerable admixture of parent 
metal with the weld metal. The analysis 
of the core wire in the electrode is ac- 
curately controlled to produce good weld 
metal, and since in welds with deep pene- 


EFFICIENT WELDING BY PROPER PROCEDURES 


tration a considerable amount of the plate 
metal becomes part of the weld, control of 
this material analysis is important. Tests 
indicate that the range of steel analysis 
given in Table 9 is best for maximum 
welding speeds. 


There are several base price steels having 
analysis within the above limits such as 
AISI, C1014, C1015, C1017, C1020, 
C1021, C1023 or NE1015, 1017, 1018 or 
1020, when specified as having a maximum 
of 0.10% silicon. 


In conclusion it has been shown that a 
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weld can be made either by piling most of 
the metal on the outside of the joint or by 
penetrating intothe root. Both welds may 
be equally strong, but the weld that is 
deeply penetrated will be much lower in 
cost. The amount of penetration and the 
resultant economy are proportional to the 
current used, combined with the effec- 
tiveness of the use of arc force. Greater 
penetration results in substantial savings 


such as: fewer pounds of electrode are 
necessary per foot, less power per foot is 
required, decreased need for gaps between 
plates, minimizing weld metal and saving 
labor and power, elimination of plate 
beveling in many cases and elimination of 
back-chipping when possible. The pro- 
cedures to produce efficient welds are 
based on the following basic principles: 





1. Travel as fast as possible within 
the limits of good weld appearance 
by always keeping the electrode 
just ahead of the molten pool. 


2. Use largest practical electrode. 
3. Use highest practical current. 


4. Use as short an are as possible, 
dragging the electrode coating 
where practical. 








Table 7—Fillet and Lap Welds, Horizontal Single Pass and Flat-Position Single and Multiple Pass 


For use where conventional fillet weld sizes are required or where gap exceeds maximum allowable in ‘‘Deep-Fillet’’ procedure where 
axis of joint is not level; or where steel analysis is outside of preferred range. 





PREPARATION: 
Square Edge 


FIT-UP: 

Recommended: '/3:-in. gap. If gap 
exceeds half plate thickness or !/s- 
in. sealing bead (or beads) should 
be used to close the gap and the 
width of the gap should be added 
to the size of the fillet 


ELECTRODE: 
E6012 


POLARITY: 
Electrode Negative or A. C. 


FLAT POSITION 











HORIZONTAL POSITION 



































| Ft. of Joint 
| Welded Lhe. of 
Plate | Gage Size | Electrode | Arc Speed | Passes | PerHr. | Electrode 
Thickness | of Fillet Electrode Current Melt-off Rate (In. per Min. | or | (100% per Ft. 
(In.) (In.) Size (In.) Amp.) |(In. per Min.)\for First Pass)| Beads | Operating of Weld 
} ° Factor) ° 
HORIZONTAL OR FLAT POSITION: 
ase | s/sz | ae | 25 | om | B | 1 65 105 
4 | ae | 1/4 275 8-1/2 12 1 60 16 
5/16 | 1/4 1/4 | 300 9 1 | 1 50 20 
3/8 5/6 | S/16 | 375 7-3/4 | 9 | 1 45 30 
| | } 
HORIZONTAL POSITION: 
| 3/8 5/16 | 400 ¢ -+ 9 1 ss | (40 
7/16 % |— —---}— 
| 3/8 | 1/4 300 9 9 2 Passes 22.5 AS 
Two procedures given for %" fillets. 
FLAT POSITION: 
| 
7/16 3/8 5/16 | 400 | 8 7 1 35 0 
1/2 7/16 S/16t | 400 8 10-1/2 2 Passes 26 53 
5/8 1/2 sist | 400 | 8 9 2 Passes 20 69 
3/4 5/8 S/16t | 400 8 8 3 Passes 12.75 | 1.10 
1 7/8 s/16t | 400 . | . 5 Passes 6.5 2.11 























Floor ve H 1s 2 
7.57 10.91 
Y ‘ 8.13 11.47 
TOTAL : : 8. 11.90 
<i 92 9.58 12.92 
COST 
HorizontTAt Position 
Cents 
i2. 16.04 
for 
Various bakes 
Plates 8 


2 ais 
46.5 71.5 





31.5 34.0 


* The speeds and amount of weld metal usedeare based on the recommended gap of '/,9 in. 
materially reduced. ' 

t If the steel to be welded is within the range of analysis recommended, the second and succeeding passes may be welded with */s-in. 
E6012 at 550 amp. (11'/;-in. melt-off rate) with considerable increase in speed. The first pass should be put in as indicated in the pro- 
cedure above. 

t Alternate procedures are given for ’/\»s-in. plate size, depending upon operator's experience. 
but less economical. 


As the gap increases the speed will be 


Two passes are generally easier to weld 
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Table 8—Fillet and Lap Welds, Overhead Position 




































































































































2(WEAVE> =; 
PREPARATION: ELECTRODE AND POLARITY: 
Square Edge E6010—Electrode Positive or 
E6011—Electrode Positive or A. C. 
FIT-UP: . 
Recommended gap: */s2 in. 
Maximum gap: ‘/iein. If gaps 
greater than this must be welded 
use same procedure but add width TWO PASSES 
of the gap to the fillet size required 
FOR 3 OR 
MORE PASSES 
| | 
| | Ft. of 
| | Joint 
Plate Gage Syze | | | Electrode Arc Speed Passes Welded Lbs. of 
Thickness | of Fillet | Electrode | Current Melt-cff Rate! (In. per Min. or Per Hr. Electrode 
(In.) (Im.) Size (In.) | (Amp.) |(In. per Min.) for First Pass) Beads i @ | Per Ft. 
? | Operating of Weld 
} | | | Factor) | 
3/l6 | 5/32 | 5/32 | 140 | o1/2 | 9 1 | 4 09 
14 | 3/6 | 3/16 | 160 | Bie | 7 | 1 35 M4 
5/16 | 1/4 | 3/16 160 &1/4 | 5.7 1 | 28.5 18 
| | 39 1 
3/8 5/16** 3/16 160 8-1/4 or or 18.5 27 
| 10 2 | 
2 
7/16 | 3/8** | 3/16 160 1/4 | or or 12.5 40 
7-3/4 3 
1/2 | 7/16 | 3/16 | 160 81/4 | 7 § | Be 55 
5/8 | 1/2 | 3/16 | 160 | B1/4 | 6 § | 7.0 72 
3/4 | s/s | se | 1600 | ote | § Fam 
1 178 | 3/6 | 160 | ete | 6 5 Lime fae 
is - 5 
AS a BET 30 : 20 r 10 ‘ ‘ ‘ 
te” 3.70 4.17 4.84 5.84 7.50 10.84 13.34 17.50 25.84 ie " 
VY," 4.31 4.78 5.45 6.45 S11 11.45 13.95 18.11 | 26.45 7 Ye 
vo” 4.76 | 5.23 _5.90 | 6.90 8.56 11.9 14.4 | _—*18.56 26.9 CESS Ey. 
TOTAL ie 5.86 | 6.33 | 7.00 | 800 | 9.6 13.00 | 15.50 | 19.66 28.0 _ an eg 
COST a aa __ 633 | 700 [| 800 | 966 | 13. 15.50 19.66 a _—- 
“— ar 7.83 8.50 9.50 11.16 14.50 17.00 21.16 ~ 29.5 E 
Various bas a Se ot a! a ee 8 14.50 17.00 21.16 29.5 i o ee 
Plates [ 14” 9.5 10.50 1216 | 15.50 18.00 22.16 30.50 a 
4" 12.52 14.18 17.52 20.02 24.18 ek aT 
ite <a 18.72 22.12 24.62 28.78 37.12 62.12 P112.12 
1” 32.00 34.50 38.66 47.00 72.00 122.0 









































t T-joint welded on both sides with this size fillet will have strength equal to plate strength. 

§ The total number of passes required will depend on the operator but the feet of joint welded per hour will be the same regardless of 
number. 

** Alternate procedures given for */js- and */s-in. size fillets. 




















5. Use proper plate preparation and ~~ _— > — 
fit-up. 
6. Keep build-up to a minimum. Table 9—Limits of Steel Analysis for High-Speed Welding Percentage 


7. Choose the steel analysis most read- 


ily weldable whenever possible. Low Preferred High 
. Carbon 0.10 0.13 to 0.20 0.25 
It may not be possible to have all of Manganese 0.30 - 0.40 to 0.60 0.90 
these factors working at the highest Silicon P 0.10 or under 0.15 max. 
efficiency for every application. This is Sulphur ke 0.035 or under 0.05 max, 
no reason to abandon all control since the Phosphorus M7 0.04 or under 0.04 max. 


nearest practical approach to the ideal is 
better than no attempt at all | 











EFFICIENT WELDING BY PROPER PROCEDURES 


Lukens Steam Platens 


By H. B. Lewis* 


face areas, elimination of hot and cold spots and 

efficient heat transfer have resulted from the use 
of Labyrinth Steam Platens designed and fabricated by 
Lukens Steel Co., Coatesville, Pa. Lukens has developed 
its steam platens as a rolling mill product in which three 
separate steel plates are bonded homogeneously into one 
unit. Machining, of course, is necessary to finish outer 
surfaces and to cut inlet and outlet ports. 
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Fig. 1—Center Plate of Lukens Steam Platen with Labyrinth 

Passages Flame-Cut in Conventional Design. The Plate Is 

Placed Between Top and Bottom Plates, and the Three Are 
Bonded by Hot Rolling, Into a Lukens Steam Platen 


In the Lukens platen fabrication, the rolled steel 
center plate is flame-cut to any desired labyrinth design, 
depending upon service requirements. (A conventional 
design pattern is shown in Fig. 1.) The center plate is 
tack-welded to a bottom plate to position the fingers 
forming the labyrinth. The third plate is placed on top 
to facilitate handling during subsequent processing. The 
pack is heated to welding temperature after which it is 
passed through the rolling mill, by which process it be- 
comes one thoroughly bonded homogeneous plate. (A 
cut-away view of a Lukens steam platen is shown in Fig. 
2.) The platen may be flame-cut to size and desired 
contour on the edges if necessary. 

The platen thus produced may be treated as a solid 
plate of steel which may be bent or formed to shape for 
drums, molds, heating kettles or other applications. 
Figure 3 illustrates the application of two platens which 
were butt welded to form a drying or cooling drum, in 
which the medium enters and leaves the platen forming 
the rim, by means of the hollow supporting shaft and 
four hollow spokes. 





* Manager, Machinery Division, Lukens Steel Co., Coatesville, Pa. 





Fig. 2—-Steam Platen, with Section Cut Away to Show Rec- 
tangular-Shaped Steam Labyrinth 


Wide flexibility of design to suit service requirements 
is made possible by Lukens’ method of manufacture. 
Figure 4 illustrates the application of multilabyrinth 
design, in which several individual platens are ganged 
to single inlet and outlet ports. This type of labyrinth 
is applicable particularly to long platens requiring uni 
formity in temperatures over the entire surface. 





Fig. 3—Steam Platen Adapted for Drum-Type Dryer, with 
Section Cut Away to Show Internal Labyrinth. This Drum 
Before Machining Measured 4 Ft., 7'/; In. in Over-All Length 
Including Hub, by 2 Ft., 6-In. O.D. with a 2 Ft., 4-In. Face 


Engineering each platen to fit the condition under 
which it is to be used assures resistance to internal and 
external pressures. (A standard inspection test of 1000- 
psi. internal hydraulic pressure has been adopted, though 
during development, considerably higher internal pres- 
sures were resisted satisfactorily.) Where necessary, 
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Fig. 4—Miultilabyrinth Design Lukens Steam Platen, in Which 
Several Individual Platens Are Grouped to Single Inlet and 
Outlet Ports 
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.teel of higher wear-resisting qualities may be applied 
\s the top and bottom plates. 

Another advantage of the Lukens platen is the form of 
the labyrinth which contributes to the smooth flow of the 
heating or cooling medium. There are no square corners 

r dead ends to form pockets which obstruct free and 
even circulation. As a result, cleaning is facilitated, 
erosion is minimized and leaks are forestalled. The 
elimination of leaks makes the application of these 
platens desirable for circulating cooling media well 
below zero or heating media which operate at tempera- 
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DiscussionsofApplica- 
tion of Capacitor Dis- 
charge to Welding” 


By Foster R. Woodward! 


for an excellent presentation of the usage and ad- 
vantages of capacitor discharge welding. 

The proper selection of a resistance welder control is 
made only after a thorough consideration of many factors 
pertaining to the particular installation. Among these 
factors are: (1) materials to be welded; (2) quality and 
consistency of welding results required; (3) adequacy of 
power supply; (4) quality of maintenance obtainable, 
and (5) expected production. 

In considering the future characteristics of welder con- 
trol equipment, it is necessary to analyze the expected 
trend of the above. 

For instance, we can expect that low-carbon steel will 
still be the predominant structural metal. More exten- 
sive use of sheet aluminum and magnesium alloys in 
postwar fabrication may be expected because of increased 
production facilities. Future controls should, therefore, 
be more precise than the average prewar control. 

We may expect increased usage of resistance welding 
with a general expansion of industry. With this indus- 
trial expansion, however, power supply problems will be 
simplified as electric utilities are able to add to their 
equipment. We therefore can expect that there will be 
a smaller portion of welder equipments which require 
“stored energy’ or “‘power factor correction” type of con- 
trols. 

Equipment cost will always be an important factor, but 
deserving of no more consideration than the expected 
maintenance expense on an equipment. On the vast 
majority of resistance welding applications, single-phase 


sk E authors of this paper are to be congratulated 


* Paper by Bichsel and Parsons, published in November 1945 Wetpino 
JOURNAL. 


t Application Engineer, Progressive Welder Co., Detroit, Mich. 


a.-c. power, with the normal low power factor and the 
so-called nonsynchronous weld timing, should continue 
to prove the best over-all solution to the problem of 
fabrication. 

Capacitor discharge control systems for spot welders 
used on aluminum aircraft have proved an excellent in- 
vestment. Future application will be particularly ad- 
vantageous on welding of low-resistance alloys of sheet 
thicknesses less than 0.100 in. each on machines having 
deep throats such as 30 to 48 in. On relatively high- 
resistance alloys and on thicker materials the time re- 
quired for properly making the spot weld necessitates a 
long or slow discharge wave form or frequency. This in 
turn requires a welding transformer of massive propor- 
tions in order to prevent core saturation. Likewise, on 
machines having short throat depths, power factor will 
be higher, demand kilovolt-ampere requirements will be 
lower and the increased complexity of the capacitor 
discharge control will be unjustified. 

Incidentally, the energy requirements for welding two 
pieces of 0.020-in. magnesium alloy (Mg-Mn-1.5) indi- 
cated on p. 1038 of The WELDING JOURNAL (120 micro- 
farads at 1500 v.) appears much too low. This ap- 
parently is 135 watt-seconds whereas, according to Fig. 
6, about 1500 watt-seconds should be used on this thick- 
ness material. The latter figure is more accurate. 


* . + 
By Thomas J. Crawford! 


The authors’ remarks on aluminum welding are quite 
in accordance with my own observation. On the sub- 
ject of welding steel, however, it is my belief that there 
are possibilities for reliable welds of a superficial or ‘‘sur- 
face’ type that have been only partially explored as 


yet. Such welds are made much more efficiently, from 


an energy consumption point of view, than those made 
by the more conventional method of casting a nugget 
in situ, as one might describe present-day aluminum 
spot welding. 

Capacitor discharge lends itself so readily to the criti- 
cal control essential to surface welding that I am rather 


+ Consulting Engineer and Director of Research, the Federal Machine and 
Welder Co., Warren, Ohio, 
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more hopeful than the authors that the use of capacitor 
discharge equipment will grow in this field as the allied 
mechanical problems are resolved. 


* * * 


By A. A. Burr? 


Although other papers have appeared on this subject, 
the authors of this one are to be commended for their 
well-organized discussion and clear-cut emphasis of 
present-day needs and trends in the applications of Con- 
denser Storage Welding. Energy Storage Welding has 
been particularly important in meeting the power crises 
that arose in many plants under the heavy loads required 
to carry out war contracts and has been admirably 
adapted for the precision required in light metal welding. 

Messrs. Bichsel and Parsons have clearly indicated the 
extent to which the weld cycle of current and electrode 
force and their time relationship have been complicated 
to meet this need. Certainly, Fig. 2 clearly indicates the 
complicated nature of the Spot-Weld Cycle on modern 
machines. When one realizes that this entire sequence 
takes less than a second, the complexity of both design 
and maintenance problems is apparent. 

It has been our experience in production welding that 
the speeds used in illustration are slow for a large ma- 
jority of spot-welding processes. For the average me- 
dium-sized machine speeds of 80 to 100 welds per minute 
are not exhorbitant. In general, we have found equally 
important to the somewhat lower power demand of 
storage welding the fact that power consumption is 
spread over longer times at lower current drain. In 
most cases where machine speeds had to be limited, fac- 
tors inherent in machine design other than the rate of 
charging of condensers, were the cause. 

In the discussion of the ‘‘double-pressure’’ cycle, the 
authors have raised an important if controversial ques- 
tion. There is some doubt as to the actual limits to be 
set on forge delay times and rate of rise of forge force. 
This timing is, of course, somewhat dependent on the 
“wave form’”’ of the welding current and the characteris- 
tics of the alloys being welded. In general, the time in- 
tervals mentioned in the paragraph on forging are on the 
safe side for the average medium-sized machine when 
compared to our oscillographic measurements made on 
a large number of welds under production conditions. 

The graphs presented in Figs. 5, 6 and 7 are a good 
presentation of the factors involved in various machine 
adaptations. It may be interesting to add that, although 
the double-pressure cycle does accomplish considerable 
saving in energy necessary to make a weld, the over-all 
pressures are as high or higher than in welding without 
forging. However, as the high pressures do not appear 
until the physical condition ot the weld is more rigid, 
indentation problems are generally simplified. It would 
have added to the clarity of Fig. 5 if the weld force with 
forge were added to the graph. 


+ * * 


By C. E. Smith! 


Messrs. Bichsel and Parsins have produced a good 
paper, but the writer suggests that correction should be 
made to the title ‘‘Application of Capacitor Discharge 
to Welding.’ Description, kilovolt-ampere demand, 
forging, types of machines and control appear to be more 
prominent than any application of capacitor discharge to 
welding. 

The authors mention the future application of the 


? R.P.I., Troy, N. Y. 
§ Chief Electrical Engineer, Taylor-Winfield Corp., Warren, Ohio. 


capacitor discharge systems in the welding of magne- 
sium, stainless steel and mild steel besides aluminum. 
The writer believes that another extensive application 
for the capacitor discharge system with its accurate con- 
trol of weld energy is the welding of the copper and brass 
alloys and silver base alloys that are generally given a 
Welding Index of probable and nonweldable. These 
materials fall in the category where the electrical and 
thermal conductivity of weld metal largely determines its 
weldability. 

Although specific schedules are not available, The 
Taylor-Winfield Corporation is exploring the hard-to- 
weld materials such as Everdur, Ambroloy, Herculoy, 
Nickel Silver, 20% Cupro Nickel, Phosphor Bronze and 
the brasses. 

Schedules are given on magnesium alloys and the 
writer understands from the article that the material 
was cleaned by mechanical cleaning methods. Mechani- 
cal cleaning methods generally are found useless in a 
productive line because of the loss of time in preparation. 
Chemical cleaners for magnesium alloys have been de- 
veloped by Dr. Hess of the Rennselaer Polytechnic 
School and his findings show improved welding condi- 
tions with greatly reduced electrode pickup. The writer 
refers you to ““The Spot Welding of Magnesium Alloys’’ 
by Dr. Hess for more complete data on the welding of 
magnesium. 


Forging 


“Application of double pressure must be timed to occur 
very shortly after the peak of the current wave and the 
timing is very critical and must be controlled accurately 
to produce desired results.”’ This statement, thewriter be- 
lieves, should be qualified. The range, on our machines, 
where no difference can be found in the quality of weld 
varies from 10 to 35 milliseconds, depending on stock 
thickness, and as long as timing is consistent, good welds 
can be made anywhere within this range. The timing 
must be accurate in repetition in the seeking of the cor- 
rect weld schedule. Generally, the investigator of cor- 
rect weld schedules finds the correct balance point after 
exploring the minus and positive tolerance ranges, as 
stated before, for condition of weld. 

Generally, if the dual pressure is applied too early in re- 
lation to the current the nugget is small. If applied a 
small amount of time in the early region, cracks will be 
apparent. If dual pressure is applied too late ‘‘blow- 
holes’’ will be found in the weld. The longer the delay 
the more time the holes have to grow. 


Future Trends 

“Necessary to reduce the cost of capacitor discharge 
equipment for strengthening its future sales.’’ Itis true 
that reduction in costs may be possible by elimination of 
antifriction heads on the welding machine, but we have 
found the trade demanding antifriction heads on appli- 
cation of a.-c. welding. The roller antifriction head was 
designed by The Taylor-Winfield Corp. engineers in 
answer to welder users’ demands for press welders with a 
welding head mechanism in which friction would be 
kept to a minimum and deliver constant precision per- 
formance necessary for precision welding over a long 
period of time. The bellows air lock coupled with anti- 
friction head produces extremely consistent welding 
force and fast follow-up, a feature not obtainable in di- 
rect air machines where cylinder friction introduces 
wide variations. 

It is true that in numerous cases it is not necessary for 
the double-pressure feature and it can be deducted from 
the over-all price of the machine, but the reduction of a 
high per cent of the costs of the equipment lies in a less 
expensive control and less expensive capacitors. 
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NOMINATING COMMITTEE 


With the approval of the Board of 
Directors the President has appointed 
the following members to constitute the 
1945-46 Nominating Committee: 


J. H. Deppeler, Chairman, Metal & 
Thermit Corp., 120 Broadway, New 
York, N. Y. 

J. J. Crowe, Air Reduction Sales Co., 
181 Pacific Ave., Jersey City, N. J. 
T. M. Jackson, Sun Shipbuilding & 

Drydock Co., Chester, Pa. 

C. A. Babbitt, Western Pipe & Steel 
Co., 3717 Santa Fe Ave., Vernon, 
Calif. 

W. J. Brooking, R. G. LeTourneau, 
Inc., Peoria, Ill. 

C. E. Jackson, Naval Research Lab., 
6607 Poplar Ave., Takoma Park, Md. 

J. L. Wilson, American Bureau of 
Shipping, 47 Beaver St., New York, 
N. Y. 


The By-Laws require that these names 
be published in the JouRNAL on or before 
March ist. The Committee is required 
to deliver to the Secretary in writing on 
or before the 10th day of May, the names 
of its nominees for the various elected 
offices next falling vacant, together with 
the written acceptance of each nominee. 

The purpose of publishing the names 
of the Nominating Committee in the 
JOURNAL is to provide every member with 
an opportunity to make suggestions to 
the Nominating Committee. To be ef- 
fective it is essential that these sugges- 
tions be sent in at once as, naturally, the 
Nominating Committee will be required 
to hold early meetings in order to fulfill 
its duties as required by the By-Laws. 

The offices to be filled are: President, 
First Vice-President, Second Vice-Presi- 
dent (all for a term of 1 year) and four 
Directors (for a term of 3 years). Present 
incumbents of the offices of President, 
First Vice-President and Second Vice- 
President are eligible for a second term. 
The incumbents for Directors-at-Large 
are not eligible for re-election, according 
to the revised By-Laws, Article VIII, 
Section 7, which states that Directors 
shall not be eligible for re-election to the 
same office until at least one full term of 3 
years shall have elapsed after the end of 
their respective terms. The Directors-at- 
Large are selected by the Nominating 
Committee, with due consideration to 
geographic distribution. 

Present officers whose terms expire 
next October are: President, W. F. 
Hess; Ist Vice-President, H. O. Hill; 
2nd Vice-President, G. N. Sieger. Direc- 
tors: H. W. Pierce, E. R. Seabloom, 
K. V. King, J. H. Deppeler. 


NEW WELDING SOCIETY AWARD 


To stimulate undergraduate interest in 
welding, funds have been donated by A. F. 
Davis, of the Lincoln Electric Co., for the 
A. F. Davis Undergraduate Welding 
Award, which will consist of four cash 
prizes totaling $700 to be presented an- 
nually to authors and publications for the 
best and second best articles on welding 
published in undergraduate magazines or 
papers during the preceding year. Any 
undergraduate of a college, university or 
institute of technology in the United 
States or Canada is eligible, but the paper 
must be published in an undergraduate 
publication. Judges selected by the Edu- 
cational Committee of the AMERICAN 
WELDING Society will select the winning 
paper in July of each year on the basis of 
originality of the paper and thoroughness 
in which the subject is covered. The 
awards will be as follows: $200 each to 
the author of the best paper and to the 
publication in which it appears, and $150 
each to the author and the publication for 
the second best paper. 

Presentation of the first A. F. Davis 
Undergraduate Welding Awards for papers 
published between now and July 1, 1946, 
will be made at the next annual meeting 
in October 1946. 


CONDITIONS OF THE A. F. DAVIS 
UNDERGRADUATE WELDING AWARD 
PROGRAM 


Purpose 


To encourage and stimulate interest in 
welding through the preparation of ar- 
ticles on the subject of welding by under- 
graduate students, and dissemination of 
such information through undergraduate 
publications (papers and magazines). 


Awards 


The awards will be as follows: 
$200.00 to the Author of the best 


paper 

$200.00 to the Publication 

$150.00 to the Author of the second 

best paper 

$150.00 to the Publieation 
A suitable certificate will be given to each 
author and publication receiving awards. 
In case’ of joint authorship, the author 
award shall be given jointly; however, 
certificates will be issued to each author. 


Subject 


Subject matter of the paper may be on 
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any phase of any type of welding or its 
application to design and construction 


Eligibility 

Any undergraduate of any college, uni 
versity or institute of technology in the 
United States, its possessions, or Canada 
is eligible. The paper must be published 
in an undergraduate publication in the in- 
terval between July Ist of one year and 
July ist of the succeeding year. Six copies 
of the publication must be forwarded to the 
office of the AMERICAN WELDING SOCIETY 
marked to the attention of the Chairman 
of the Educational Committee. 


Judging 


The judging group shall be selected by 
the Educational Committee of the Ameri- 
CAN WELDING Socrety. The judging 
shall be based on the originality of the 
paper and the thoroughness in which the 
subject is covered. The decision of the 
judges will be final. 


Announcement 


Names of persons and publications to 
receive awards for the previous contest 
year shall be announced at the Annual 
Fall Meeting of the AMERICAN WELDING 
SOCIETY. 


Name 


The awards are to be known as the 
“A. F. Davis Undergraduate Welding 
Awards.” 


BOARD OF DIRECTORS MEETING 


A meeting of the Board of Directors of 
the AMERICAN WELDING SOcIETY was held 
Dec. 6, 1945, in the Board Room, ASCE, 
Engineering Societies Bldg., New York, 
N. Y. 

The meeting was called to order at 2:30 
P.M., with the following present: C. A. 
Adams, D. Arnott, R. W. Clark, J. H. 
Deppeler, O. B. J. Frazer, W. F. Hess, 
H. O. Hill, A. B. Kinzel, J. F. Lincoln, 
H. W. Pierce, H. M. Priest, W. G. Theis- 
inger, A. C. Weigel. 

Present by invitation were: E. V. 
David, H. C. Boardman. 

Staff members present were: W. 
Spraragen, Director, WRC; L. M. Dal- 
cher, Technical Secretary; S. A. Green- 
berg, Asst. Technical Secretary; M. M. 
Kelly, Secretary. 
































NOW IT’S 


SPOT WELDING GUNS 








Sciaky builds ’em LIGHT - FAST - ADAPTABLE - STURDY 
in both pneumatic and hydraulic types - to handle every job 
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Makers of Quality Resistance Welding Equipment. 


Offices in New York, Washington, Detroit and Los Angeles. 
Representatives in principal cities, Plantsin London and Paris. 
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lie Srot Wextpinc Gun is now the weapon to 

“mow down” your old enemies—high operating 

costs and slow production. 

Sciaky guns are designed with a simplicity which 

cuts weight without sacrificing strength or perform- 

ance. Further advantages are: 

* Basic gun types are adaptable by changing yoke, suspension 
or handle position. 

* Ample provision for cooling electrodes, yokes and jaws 

* Removable tips . . . easy replacement or mounting of dif 
ferent types. 

*Cylinders on both “alligator” and “C” type guns can be 
made for different strokes. 

*Special construction positions moving electrode very close 
to border of gun. 


*All moving parts are protected by properly located felt 
seals. 


*Hydraulic guns use water system with special booster— 
system is automatically refilled in case of leakage. All parts 


contacting water are made of rustless materials. 





4925 W. 67th ST., CHICAGo 38, ILL. 











Committee Appointments 


The following changes in standing com- 
mittee personnel were approved. 

Manufacturers Committee—O. C. Tab- 
bert, Manager Welding Equipment, Har- 
nischfeger Corp.,in place of M. H. Rutis- 
hauser, no longer connected with com- 
pany; T. S. Wright, Vice-President, 
Hollup Corp., subsidiary” of National 
Cylinder Gas Co., in place of C. T. Price, 
of same company. 

Publicity Committee—J. S. Vreeland, 
Eastern Editor, Railway Age, in place 
of J. L. Stover, who resigned due to 
change in position and location. 


Annual Financial Report 


Report on financial operations of So- 
ciety for fiscal year ended Sept. 30, 1945, 
submitted by the Treasurer, was reviewed. 
In particular, attention was drawn to im- 
provement in net worth this year over last 
year, which enabled the Finance Commit- 
tee to recommend transfer of $5000 to the 
Permanent Reserve Fund, in addition to 
the midyear transfer of $10,000 and of the 
mandatory 1% of gross income of So- 
cleTY which is transferred at the end of 
each fiscal year. 

It was voted to accept report on finan- 
cial operations of Society for fiscal year 
ended Sept. 30, 1945, as submitted by the 
Treasurer. 

Further, it was voted ‘to approve Fi- 
nance Committee’s recommendations for 
transfer of $5000 from regular funds of 
Society to its Permanent Reserve Fund, 
so as to permit the Permanent Funds 


Committee to invest it in U. S. Victory 
Loan Bonds, if it should so elect. 

Further, it was voted to approve Fi- 
nance Committee’s recommendation that 
some of the SocrETy’s net worth be placed 
in income-yielding savings bank in amount 
sufficient to reduce Socigty’s current 
account to a level consistent with require- 
ments for meeting current bills—amounts 
to be determined by the Treasurer. 


Budget for New Fiscal Year 


Consideration was given to proposed 
budget for new fiscal year commencing 
Oct. 1, 1945, prepared by the Finance 
Committee and submitted with agenda 
of this meeting. It was pointed out that 
the proposed budget provides for the new 
Welding Handbook project as part of the 
regular activities of the Society. Par- 
ticular attention was drawn to recom- 
mendation for setting aside $10,000 out 
of the current year’s net worth to provide 
for the large expenses connected with 
getting out a third edition of the Hand- 
book, that will come due in 1947, it being 
understood that the Socrery’s net worth 
will be reimbursable from proceeds of 
sales of the new edition after publication. 
Further, it was pointed out that the audi- 
tor’s fee had been raised from $600 to 
$1200 to provide for a greater amount of 
his time on monthly inspection reports 
and compilation of special data when 
needed. 

After deliberation, upon motion, it was 
voted that the budget for the fiscal year 
commencing Oct. 1, 1945, recommended 
by the Finance Committee be approved. 






Further, it was voted that the Finance 
Committee’s recommendation of transfer 
of $10,000 from the net worth of the 
Society to the Handbook account be ap- 
proved. 


Increased Advertising Rates 


Consideration was given to the Publica- 
tion Committee’s recommendation that 
THE WELDING JOURNAL advertising 
rates be increased. It was reported that 
the Publication Committee believes the 
proposed rates to be comparable, if not 
slightly lower, than those of other first- 
class technical journals. 

Since the feeling was general that the 
proposed rates are fair, it was voted to 
approve the Publication Committee’s 
recommendation for increase in WELDING 
JOURNAL advertising rates. 


Financial Support of Section Activities 


The President explained that a request 
had been received from the Puget Sound 
Section for an amendment of the By-Laws 
to provide for an increase in returns made 
to Sections on dues collections and since 
this would affect the Socrety’s finances, 
it was referred to the Finance Committee 
for study. The matter was given due con- 
sideration at the Finance Committee 
meeting in November, where it was be- 
lieved that the matter ought to be brought 
to the attention of the Board of Directors, 
accompanied by a suggestion that a small 
committee be appointed, with scope to 
review Puget Sound Section correspond- 
ence and statistical data collected relative 
to points made in this correspondence, 
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Pin Size Copper wire attached to 42" x %" 
brass plate on a || Taylor-Winfield spot welder 


You can do amazing things with resistance welding machines. 

The usual method for attaching this wire to the minute brass plate would be soldering. But 
too many fumbling thumbs cause too many rejects. Equally important, corrosion troubles are 
eliminated because resistance welding does not require the use of flux. 

Taylor-Winfield equipped a Spot Welder with special dies to expedite handling of the odd- 
shaped parts. Result, continuous production with practically no rejects on this electrical part. 

Resistance welding has put the joining of metals on a production basis. Try it and watch 
those production costs go down. Write Taylor-Winfield for profitable information on spot, seam, 
flash-butt, or projection, all forms of resistance welding. 


Combining streamlined appearance with sound engineering 
practice, Taylor-Winfield spot welders are used for the welding 
of clean and coated carbon steels, stainless steels and weldable 
alloys of aluminum, nickel, copper and magnesium. 
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with a view to offering definite recom- 
mendation for guidance of the Board of 
Directors, and with further suggestion 
that the personnel of the suggested com- 
mittee include the First Vice-President of 
the Society and the Chairman of the 
Section Advisory, Membership and Fi- 
nance Committees. 

Following the discussion of the Puget 
Sound Section’s request for additional 
support, Mr. Lincoln brought to light 
what he believed to be a deficiency in the 
Socriety’s operation in dealing with inac- 
tive Sections. He cited specifically the 
case of the Lake Shore Section, reading 
from a report of a recently retired District 
Vice-President, which showed that monies 
had been received and expended by the 
officers of that Section despite it being 
inoperative over a period of years. 

It was explained that until last year the 
By-Laws did not require the Sections to 
report on finances and only within these 
last few years did the By-Laws stipulate 
that a Section be not considered active 
unless it had a specified number of mem- 
bers and held a specified number of meet- 
ings in a fiscal year. Procedure followed 
at Headquarters has been to review status 
of Sections before the close of each fiscal 
year and to send the $100 anniversary 
payment (due on the ensuing Oct. 15th) 
only to those Sections meeting By-Law 
requirements on meetings held and number 
of members. , Refund on dues collected 
from members in Sections that have not 
held meetings, have been sent in cases 
where there has been indication there is 
a possibility of reviving interest, the rea- 


son being so as to enable the officers of 
such Sections to carry on their promo- 
tional efforts in the direction mentioned. 
Enlistment of aid of Section officers and 
District Vice-Presidents in obtaining re- 
ports on status of these Sections has been 
sought and delay in reporting to the Board 
of Directors on recommendations of some 
of the District Vice-Presidents, in respect 
to disbandment of Sections, has been due 
to requests for postponement on the part 
of either a Membership Committee Chair- 
man or a District Vice-President. As a 
number of Sections are to be disbanded 
for inactivity, at the last meeting of the 
Section Advisory Committee, it was be- 
lieved desirable to await reports from the 
Sections under investigation before ren- 
dering report with recommendations to 
the Board of Directors. 

After deliberation, it was, upon motion, 
duly seconded, voted to appoint a special 
committee composed of F. W. Davis, G. 
N. Sieger, H. O. Hill, O. B. J. Fraser 
and W. J. Brooking, with scope to study 
and offer recommendations to the Board 
of Directors on recommendation of 
Puget Sound Section for an amend- 
ment of the By-Laws to provide for an 
increase in returns to Sections on dues 
collected from 20 to 33!/;%; and further, 
to investigate machinery for acting on and 
reporting to the Board of Directors on 
irregularities in the operations of A.W S. 
Sections. 


Convention Committee Progress Report 


In view of reports received from the 
Manufacturers, Program and Convention 
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Committees indicating their approval of 
change in place and time of the 1946 
National Metal Congress and Exposition 
and of the holding of the A.W.S. 1946 
Annual Meeting at the time of this Con 
gress, it was voted to authorize the Con 
vention Committee to proceed with plans 
for holding the A.W.S. 1946 Annual 
Meeting in Atlantic City the week of 
Nov. 4th, in conjunction with the 1946 
National Metal Congress and Exposition 

Consideration was given to a proposed 
change in the By-Laws to permit holding 
the Annual Meeting at such time between 
Sept. lst and Dec. 3lst as the Board of 
Directors might designate. This was to 
permit holding the 1946 Annual Meeting 
during the week of Nov. 4th instead of in 
October, as provided by the present By 
Laws. It was suggested that numerous 
complications would arise if the date of the 
Annual Meeting were permitted to vary 
within the wider limits suggested in the 
proposed By-Law amendment. The sug 
gestion was then made that the By-Laws 
remain unchanged and that the official 
Annual Meeting be held in October and 
immediately adjourn until the selected 
date in the week of Nov. 4th. It was also 
suggested that instead of immediate ad- 
journment, it might be possible to comply 
with the By-Law requirements on induc 
tion of officers, appointment of commit 
tees, and that the technical program and 
activities, other than those required by 
the By-Laws to be conducted at the Octo- 
ber Annual Meeting, be held in Atlantic 
City the week of Nov. 4th, in conjunction 
with the National Metal Congress and 














@ You can eliminate costly “Stop-Go, Stop-Go” operations in your 
shop by installing the RegO Manifold designed for your requirements. 






You not only gain the advantage of uninterrupted operations, but also 
save valuable production space and eliminate hazards, time and 
trouble caused by wheeling full and empty clinders 

through a busy department. 


Learn about a// the advantages you can get with RegO Manifolds 
... there’s no obligation . . . write today! 
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lhe most useful manual avail- 
able today on resistance weld- 
ing methods, machines and ma- 
terials! Free to those using 
resistance welding, when re- 
quested on company letterhead. 











(. ee welding operators please take note ! ) 


operators are surprisingly careless in seeing that electrodes are properly water-cooled. 


If you’re not getting good, sound welds, with few electrode dressings, at top produ: 
tion speed—don’t blame your resistance welding equipment: check your water-cooling 
methods first! Mallory has a wealth of practical information on this subject, and will | 


glad to help if you’re having trouble. Begin by writing for a free copy of the Mallory | 
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HEN resistance welding electrodes are allowed to get too hot, they mushroom 


quickly—often result in welds of low strength and inferior quality. Yet many 





Resistance W elding Data Book. Meanwhile, observe the se do's and don ts: | 


DO'S DON'TS 
1. Connect the water inlet hose to the proper 1. Never use water hose that will not fit t 
holder inlet so that the water flows through holder water connect 


the center cooling tube first. 
Do not allow water 


. Internally cool the spot welding tips with leaky, clogged or broke: 


cool water flowing at a rate of at least 1% 
gallons per minute through each tip 3. Avoid using holders with leaking 
formed tapers 


. Be sure the internal water cooling tube of 
the holder projects into the tip water hole to . Don’t guess. You can findtheright answer 
within 4%” of the tip hole bottom. the Mallory Resistance Welding Data Book 


In the United Kingdom, made and sold by MALLORY METALLURGIC¢ a PRODUCTS LTD 
4n Associate Company of Johnson, Matthey & Co. Limited) Hau ( FE. ¢ 
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Exposition. In view of the fact that the 
above suggested changes involve various 
degrees of departure from the By-Laws, 
the matter was referred back to the By- 
Laws Committee for further consideration 
and report at the next meeting of the 
Board. 


Next Meeting of Board 


In line with the suggestion of A.S.M. 
that A.W.S. Directors convene during the 
postponed 1945 National Metal Congress, 
it was voted that the next meeting of the 
Board of Directors be held in the Cleve- 
land Hotel, Cleveland, Ohio, on Wednes- 
day, Feb. 6, 1946. 


A. F. Davis Undergraduate Welding Award 


It was voted to accept offer of A. F. 
Davis to sponsor the A. F. Davis Under- 
graduate Welding Award under conditions 
and rules to be recommended by the 
A.W.S. Educational Committee and ap- 
proved by the donor, A. F. Davis and the 
A.W.S. Board of Directors. The motion 
carried the acceptance of Mr. Davis’ idea 
to have the A.W.S. Educational Com- 
mittee select the Judges for this contest. 
Mr. Davis’ gift at this time was expected 
to cover the cost of the contest program 
over a seven-year period. 


1946 Nominating Committee 


To meet By-Law requirement that an- 
nouncement of Nominating Committee 
personnel be made by the President in 
the February JOURNAL, President Hess 
offered the following suggested committee 


arbid 
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personnel: J. H. Deppeler, Chairmen, 
J. J. Crowe, T. M. Jackson, C. A. Babbitt, 
W. J. Brooking, C. E. Jackson, J. L. Wil- 
son. 

It was voted that the 1946 Nominating 
Committee personnel recommended by 
President Hess, be approved. 


Technical Activities Committee Recom- 
mendations 


Recommendations were presented for 
consideration by Chairman Pierce and 
the following actions taken thereon: 

1. Numbering System for A.W.S. Codes, 

Standards and Specifications.—It was 
voted to approve recommendation of the 
Technical Activities Committee for adop- 
tion of the numbering systems for A.W.S. 
codes, standards and specifications. 

2. Appointment on A.S.T.M. Commit- 

tee Al10—Iron-Chromium, Iron-Chro- 

mium-Nickel and Related Alloys.—It 
was voted to approve recommendation of 
the Technical Activities Committee of 
appointment of the Technical Secretary 
of the Society as A.W.S. representative 
on A.S.T.M. Committee Al0—Iron-Chro- 
mium, Iron-Chromium-Nickel and Re- 
lated Alloys, to replace L. H. Johnson. 

3. Proposed Recommended Practices 
for Resistance Welding Prepared by A.W.S. 
Resistance Welding Committee.—T his stand- 
ard and letters explaining the develop- 
ment of the standard were sent to the 
Directors for study in advance of the 
meeting. Mr. Pierce reported unanimous 
approval of the standard by the Technical 
Activities Committee, and on recommen- 
dation of that Committee, it was voted to 
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approve Proposed Recommended Prac- 
tices for Resistance Welding, prepared by 
the A.W.S. Resistance Welding Con 
mittee, as a tentative standard of th 
SOCIETY. 

4. Additional Technical Assistant for 
Headquarters Staff.—It was voted to ap 
prove recommendation of the Technical 
Activities Committee that immediat: 
steps be taken to authorize the appoint 
ment of an Assistant Technical Secretary 
to assist the Technical Secretary of the 
Society, and further, that S. A. Green 
berg be appointed to the position of As 
sistant Technical Secretary. In respons: 
to question, the Treasurer stated that thi 
position had been provided for in th 
budget approved at this meeting. 


W.R.C. Sponsorship 


The expansion of W.R.C. sponsorship 
was discussed at some length. Dr. Adams, 
Chairman of the Council, explained that 
the original suggestion for expansion of 
sponsorship came from corporations ap- 
proached for contributions in support of 
the newly launched Pressure Vessel Re- 
search Project, the program of which is 
broad and beyond the welding field. He 
stated there is strong feeling on the part 
of some of those participating in this 
program, that it should be sponsored by 
A.S.M.E. Similar feeling is prevalent 
among contributing members connected 
with other organizations vitally interested 
in this and other research projects under 
taken by W.R.C. He stated it was his 
personal feeling that the proposed ex 
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New Air-Flow Helmet 
CESCO’s new Air-Flow welding 
helmet provides complete safe- 
ty, greater comfort and protec- 
tion against fumes. Write for 
Bulletin B. 
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@ CEesco’s complete line of head and eye safety 
equipment always benefits users— prevents injuries, 
saves lives, saves dollars and earns profits. 

More than that, Cesco offers exclusive features 
which produce added benefits. 

Check the equipment shown on this page for 
specific examples. And, check with a CEsco man to 
find out more about the Crsco line. 





New Acid Hood 

Guards against nitric, sulphuric, 
hydrocholoric, acetic, hydrofluoric { 
and carbolic acids. Has air-feed 9 
unit. Write for Bulletin A. 








No. 94 Respirator 


New Face Shields Seamiess Welding Helmets New Cesco Goggles Protects against lead, 
Sturdy, protective plastic Seamless CESCO helmets, provide Coverlite Goggle, with re- silica and nuisance 
window—replaceable in 15 positive protection for welders. placeable safety lenses, ex- dusts. Permits easy 
seconds! Extra comfortable, Contour-shaped, easily-adjusted tremely light in weight. Spec- breathing .Approved by 
with contour-shaped head- headgear. Lift-front style also tacle types available in many Bureau of Mines. Write 


gear. Write for Bulletin F. | shown. Write for Bulletin E. styles. Write for Bulletin C. for Bulletin D. 
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panded sponsorship would in no way de- 
tract but rather add to the prestige of 
A.W.S., and that invitation to the other 
groups to join in sponsoring the W.R.C.’s 
projects would indicate a willingness to 
cooperate at a time when cooperation is 
absolutely vital. 

It was voted to approve proposal for 
inviting the other tounder societies to 
join in the sponsorship of W.R.C. Fur- 
ther, it was voted to recommend to the 
Welding Research Council and to the 
Engineering Foundation that the Society 
for Naval Architects and Marine Engi- 
neers be invited to become a sponsor of 
W.R.C. 


PROGRESSIVE WELDER CO. 
EXPANDS PLANT 


To meet the greatly increased demand 
for resistance welding equipment, for 
peacetime products, Progressive Welder 
Co., 3050 E. Outer Drive, Detroit 12, 
Mich., is expanding its plant floor space 
by approximately 50%. This represents 
the second major plant expansion in two 
years. The new facilities include an adja- 
cent factory and about 10,000 sq. ft. of 
new construction joining the two buildings. 
The additions include both single and two- 
story types of buildings. Heavy duty 
setvices and handling equipment are being 
built into the structures to service high- 
capacity machine tools. 

Since the development of the portable 
spot welding gun in 1935, Progressive has 


maintained its position as the largest pro- 
ducer of all types of portable resistance 
welding equipment. In addition, it has 
been among the leaders in development 
of “‘Temp-A-Trol” forge welders, storage 
battery powered resistance welders, full- 
hydraulic flash welders, Ultra-Speed and 
other automatic and multiple-spot weld- 
ers. 
One section of the new plant will be 
taken over by the Research and Develop- 
ment Division for current projects of new 
process development and application 
testing. Provision of all types of resist- 
ance welding equipment in this depart- 
ment will permit pilot and short produc- 
tion runs under usual shop conditions for 
close study by both research engineers 
and production men. The remainder of 
the new plant will be given over to in- 
creasing of production capacity. 


ORGANIZATION OF GENERAL ELEC- 
TRIC’S ELECTRIC WELDING DIVISION 


The following organization of General 
Electric’s Electric Welding Division has 
been announced by C. I. MacGuffie, 
manager of the Division. W. L. Immer is 
now assistant manager of the Division; 
W. W. Churchill is in charge of the Equip- 
ment Group; H. O. Westendarp, Jr., 
heads the Electrode Group, B. C. Tracey 
is in charge of the Accessory Group, and 
the Application Engineering Group is 
headed by R. F. Wyer. 





CHICAGO BRIDGE & IRON COMPANY 
REOPENS DETROIT OFFICE 


The Chicago Bridge and Iron Co. : 
opened their Sales Office in Detroit, Mich, 
on January 1, 1946. It is located in the 
Lafayette Building. Edward D. Barret:. 
formerly of their Chicago office, is ; 
charge of the office. 


NEW DISTRIBUTION ANNOUNCED 


Lloyd S. Johnson Co., formerly Aluma 
weld Co. ef America, 2241 Indiana Ave., 
Chicago 16, Ill., announces the appoint 
ment of Welding Equipment & Supply 
Co., 223 Leib St., Detroit 7, Mich., to 
handle their complete line of solders, 
fluxes and welding products. This in 
cludes the well-known Alumaweld All 
Metal Solder and Flux for difficult to solder 
metals such as aluminum and its alloys 
Also Lloyd’s Stainless Steel Flux; Lloyd's 
No. 6 Soldering Fluid for lead-rich solders 
and lead welding; Lloyd’s No. 7 Silver: 
and Hard Soldering Flux, as weil as Tin 
Ezy Soldering or Metal Coating Com- 
pounds. 


NEW BELGIAN WELDING MAGAZINE 


The first issue of a new quarterly maga- 
zine published in Brussels has been re 
ceived. The publication is named Revue 
de la Soudure-Laschtijdschrift and the ar- 














WELDING 


EQUIPMENT 


Acertytene costs are 50% to 75% lower, when you own a SIGHT 


FEED Acetylene Generator. You put the “bottler’s” profit in 


YOUR pocket. 


Berrer welds are possible, due to the purer, hotter acetylene 
which is generated by your SIGHT FEED. A high factor of safety, 


yet simplicity of operation, is also attained by these generators. 


Carsiwe is entirely visible in the SIGHT FEED hopper. You 


KNOW, before you start a job, how much acetylene you may 


expect from your present charge. 
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prin Electrodes, Wires, Fluxes 


TRADE MARK 


for welding MONEL - NICKEL - INCONEL 
Coes 




















Oxy-Acetylene......“40" Monel Gas Welding Wire....................00.ccceccceceeeeeeneeeeenenenees For welding Monel, using INCo “1” Gas Welding 
and Brazing Flux 

Oxy-Acetylene...... PO END PRINS WTO, cc ccccsccecesccncesccocsocccsnssascecbeosecsecceees For welding heavy sections of Monel for acid 

: pickling service — no flux required 

Metal-Are .........0+ “130X” Monel Welding Electrode D.C.................c..ccccceeeceseeeeeees For welding Monel; and Monel or Nickel to steel 
Nickel to steel 

iin crtiertnttmsesttencenenatascctotsecerncconpseunesssennecarerenny For welding Monel 

Oxy-Acetylene...... SE Or ID II IO... ccccccecccsastnscvncnesccssecseonesess For welding of pure Nickel — no flux required 

Metal-Are ............ “131” Nickel Welding Electrode D.C...................ccccccceecceneeeeeeeee For welding pure Nickel 

Se Se PE Bcc cciccccoceccceebbensachesinagwesnsaneccocccsccessesepennersvecetesesns For welding pure Nickel 

Oxy-Acetylene...... oS RO ono cacad sadnaennsiimbsaeunbosdiibasebeses For welding Inconel, using Inco “2” Gas Weld- 
ing Flux 

Metal-Arc ........00+ *132” Inconel Welding Electrode A.C.-D.C,u...........0..00..cccccceeeees For welding Inconel 

CE an NE Wr i Brceccccccceccenssntgunsinecteinnansnaneccncentnocecesocessnstoesooscenes For welding Inconel 

70/30 COPPER-NICKEL 

Oxy-Acetylene...... “47” 70/30 Copper-Nickel Gas Welding Wire......................00.06 For welding 70/30 Copper-Nickel using INCO 
“1” Gas Welding and Brazing Flux 

Metal-Arc ............ “137” 70/30 Copper-Nickel Welding Electrode D.C................. For welding 70/30 Copper-Nickel 

Submerged Melt..““57” 70/30 Copper-Nickel Wire.................c:ccesscceseeeeeeessenecenennes For welding 70/30 Copper-Nickel 

Oxy-Acetylene......“°44” “K” Monel Gas Welding Wire.................. Ror ene a For welding “K” Monel, using 2 parts INco “2” 
Gas Welding Flux and 1 part Lithium Fluoride 

Metal-Arc .........+.- *134” “K” Monel Welding Electrode D.C.................cccceccceeeeeees For welding “K” Monel 

“L” NICKEL 
Metal-Arc .......0++++ “136” Nickel Welding Electrode D.C.........0..........cccccccceeeeeeeeeeeees For welding “L” Nickel 












NICKEL-CLAD STEEL 
-Metal-Arc....“131" Nickel Welding Electrode D.C................ccccccccceseceeeeeeeeeees For welding Nickel side only 














“LL” NICKEL-CLAD STEEL 
Metal-Arc....““136” Nickel Welding Electrode D.C................cccccccccceceeeseeeeeenees For welding “L” Nickel side only 









LUKENS 





MONEL-CLAD STEEL : 
Metal-Arc....“130X" Monel Welding Electrode D.C............ccccccceeceseeeeeesenenes For welding Monel side only 














INCONEL-CLAD STEEL 

Metal-Arc....““133” 80/20 Nickel-Chromium Welding Electrode A.C.-D.C.....For welding Inconel side only 
CAST IRON WELDING 
Metal-Are ..........++ “NI-ROD” Electrode A.C.-D.C.............ccccccccceeeeeeeeereeneenenennneennnnnes For machinable welds in cast iron 





INCO “1” Gas Welding and Brazing Flax—For the INCO “2” Gas Welding Flux — For the welding of all 
welding and brazing of Monel and other nickel-copper stainless steels, rustless irons, Inconel and other chromium- 
alloys; copper and copper-nickel. containing alloys. 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y, 
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NICKEL Ain. ALLOYS 

























ticles are printed partly in French, partly 
in Flemish. It is published by the Belgian 
Welding Institute, which was formed 
November 4, 1942, and is headed by Louis 
Isaac of the Enghien-St. Eloi Metallurgi- 
cal Works. The first issue of the maga- 
zine contains articles in welding flames 
and photoelasticity, as well as a welding 
code formulated by a committee of the 
Institute, who have been working on the 
code during the occupation. 


OX CART AND P&H WELDER 
COMBINES OLD AND NEW 
In Costa Rica, the Cartago Electric Co. 
combines the old with the new to bring 


modern arc-welding equipment to remote 
field projects inaccessible by road. This 
portable ‘‘ox cart’’ welder, one of several 
machines in which a P&H Arc Welding 
Generator is incorporated, is in constant 
use maintaining electric power service. 
“The use of electric welding in this 
country (Costa Rica) during the war has 
been the only way in which the public 
utility companies could have possibly 
kept their equipment in shape,’’ states 
John Saxe, Manager of the Cartago Elec- 
tric Co. ‘‘Our companies have used weld- 
ing to build towers, poles, bridges, fans, 
etc. We do not know where we would be 
without this method, and we have in use 
continuously seven transformer welders 
and two d.-c. welders, which are scattered 








difficulties. The 
lems. 


the asking. 


52-60 Dickerson St. 








KRE-CO ALUMINUM 
BRAZING PROCESS 
SOLVES PROBLEMS 


The joining of aluminum sometimes creates 
KRE-CO ALUMINUM 
BRAZING Process overcomes intricate prob- 
Bulletin ““F’’ 5 contains valuable infor- 
mation for fabrication of aluminum. Yours for 


KRE-CO MULTICHEMIC FI.UX | 
DIVISION OF 


CHARLES W. KRIEG CO. 


Newark 4, N.J 
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among our different substations and 
plants.”’ 


NEWS ON TENSILE TESTING DILLON 
BULLETIN JUST ISSUED 


Manufacturers small as well as larg: 
will find important news in a new and com 
prehensive illustrated bulletin just issued 
by W. C. Dillon & Co., Inc., 5410 W. Ha: 
rison St., Chicago 44, Ill. 

The bulletin (8 large pages in color 
goes. into considerable detail on testing 
tensile, compression, transverse and shear, 
for the widest range of materials and all! 
shapes of specimens. Supplementing the 
bulletin, free specimen charts compiled 
by Dillon engineers are offered on re 
quest. 

Of particular interest is the announc: 
ment that every concern can now afford 
precision physical testing in its own shops 
—thus economically eliminating outside 
service charges. 

For this the Dillon Universal Tester is 
recommended. The sturdy Dillon unit 
insures the utmost accuracy, with the ad 
vantage that it is easily operated even by 
the untrained. It is calibrated by More- 
house Ring, certified by U. S. Bureau of 
Standards. The tester comes in seven 
capacities: 0-250, 0-500, 0-1000, 0—2500, 
0-5000, O-7500, and 0O-10,000 Ib. All 
units of the same size and weight, and in- 
terchangeable capacities. Over-all height 
(without floor stand) 37 in. net weight 
132 lb. Type of drive, worm geared 
from hand wheel to loading screw. The 
tester can be easily motorized 


| ...1s THIS your 


cleaning problem? 





BETTER DEOXIDIZING 
| OF ALCLAD SURFACES 


The effective oxide-rémoving properties of Oakite Com- 
pound No..84-A is the reason why it is so extensively 
specified for spot welding pre-treatment on Alclad 
Stock. This low-cost Oakite material quickly produces 
uniform surface resistances, and makes possible more 
and better welds and fewer tip changes. In addition, 
stock deoxidized in this solution may, with safety, be 
held longer before welding! 


The Oakite Technical Representative near you 

will gladly service your operation without obligation 
. show you, first, how to preclean aluminum before 
removing oxides .. 
the Oakite Compound No. 84-A solution in order to ob- 
tain desired uniformity of surface conditions. 
for FREE service and helpful literature TODAY! 


. then how long to immerse work in 


Write 


OAKITE PRODUCTS, INC., 18E Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITEs i“ CLEANING 
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3 “DROP OFF’ SLAG —A really un- 
y LOWER PENETRATION — You get usual and important feature of “SM" 
. AC OR DC — Yes, whatever your less penetration—the desired amount — main reason why one of Ameri- 
g a machines, AC or DC, whatever ee of penetration with “SM.” Gone ca's largest light gauge fabricators 
7 » work, “SM performs perfectly. It's are your troubles of “burn-throughs” uses it exclusively. Slag removal is 
ll the true production electrode for and ‘‘suck-ins.”” Use “SM” on metals no problem with its “drop off" 
¢ welding thin gauge metals. down to 20 gauge. characteristic. | 
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: ALL-POSITION — Whatever you're 
fabricating — avto or truck bodies, 


: tanks, furniture, window frames, etc., 
j you can weld them in any position. 
) CONVINCE YOURSELF—TRY ‘'SM”’ — a re R secrngg Fa 
4 electrode you can't afford not to use, 








SPRAY TYPE ARC—Specially devel- 
oped coating gives SM" ideal con- 


centrated spraying action for fast- 
er, smoother, stronger welds on satel 
all positions. } a we 
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OTHER POPULAR P&H ila 
77 --- 


MILD STEEL ELECTRODES 





There's a production approved elec- es * se — 
wreite Rey , t in the REDUCED SPATTER LOSS—The ex FLAT, THIN BEAD — Another im 


, tremely small amount of spatter portant advantoge: Its very smooth, 

ret P&H line. wes ohy 1 ? greatly increases welding efficien- flat bead. Say goodbye to “humped” 
: P&H — ite cies of "SM." or convex bead thot requires ex- 

’ representative or write us. pensive grinding, careful finishing. 












“AP” ~ AWS - E-6010 
(OC, Reverse Polarity) 
“AC-1" - AWS - E-6011 
AC and OC 
‘PF" ~. AWS ~ E-6012 
AC and DC, Straight Polarity 
“AC-3" - AWS - £-6013 
AC and DC 
WELDING ool ae 
AC end OC 


DH-2" - AWS - E-6020 
E L E Cc T R ©] D E TS 2.08 AWS - £-7011 


4551 West National Avenue AC and [ 
Milwaukee 14, Wisconsin — pore §-10012 
AW.28" - AWS -£-10020 
Reverse Polarity 
Also a complete line of P&H Electrodes for 
stainless and alloy steels, as well as for 
hard surfacing. 


MOST COMPLETE ARC WELDING SERVICE. 
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SYMPOSIUM ON 
MAGNETIC PARTICLE TESTING 


Comprising eight technical papers with 
considerable discussion, as presented at a 
meeting of the Philadelphia District, 
American Society for Testing Materials, 
this publication covers the application of 
this widely used test in a number of indus- 
tries. Each of those participating in the 
symposium is an outstanding authority 
in this field and is in close touch with the 
applications of magnetic particle testing 
and the interpretation of results. 

Following a short introduction by A. O. 
Schaefer, The Midvale Co., stressing the 
wide application of this versatile test, there 
is discussion on equipment by Messrs. de- 
Forest and Betz, Magnaflux Corp.; a 
paper pointing to some of the advantages 
and disadvantages by H. H. Lester, Water- 
town Arsenal; comments on the test as 
utilized by the railroads, by L. B. Jones, 
Pennsylvania Railroad; and discussion on 
the testing of aircraft parts by E. O. Dixon, 
Ladish Drop Forge Co. 

These papers are followed by a detailed 
discussion on specifications and proce- 
dure by A. P. Spooner, Bethlehem Steel 
Co.; the use of the method for castings 
by Clyde L. Frear, U. S. Navy Depart- 
ment; and on forgings by C. J. Boyle, 
General Electric Co.; and concluding is 
an interesting paper on miscellaneous ap- 
plications by E. A. Snader, of Westing- 
house—he comments on its use for tur- 
bine blades, pinions, bolts and studs, weld- 
ments, etc. 

Two A.S.T.M. Methods of Magnetic 


Particle Testing and Inspection—of Com- 
mercial Steel Castings (A 272) and of 
Heavy Steel Forgings (A 275) are in- 
cluded. 

Copies of this 130-page book, 6- by 9- 
in. page size, heavy paper cover, can be 
obtained from A.S.T.M. Headquarters, 
260 South Broad St., Philadelphia 2, Pa., 
at $1.25 each. 


SAFETY CHARTS 


Mill & Factory has just issued very at- 
tractive safety charts relating to Safety 
in Welding. These are available at 10¢ 
per copy from Mill & Factory, 205 East 
42nd St., New York 17, N. Y. 


CHEMICAL EXPOSITION 


The date of the National Chemical Ex- 
position has been moved up to September 
10th to the 14th, inclusive, in 1946 and 
will be held at the Chicago Coliseum at 
15th and Wabash Ave., says Dr. H. E. 
Robinson, Assistant Chief Chemist of 
Swift & Co., and chairman of the Exposi- 
tion Committee of the Chicago Section of 
the American Chemical Society—sponsor 
of this well-established international event. 
Marcus W. Hinson, who has managed 
these expositions since their inception in 
1940, will again be Exposition Manager. 
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EISLER ENGINEERING CO. 
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Time Counts - 
Gas cut and Weld with 


SHAWINIGAN PRODUCTS 


CORPORATION 
EMPIRE STATE BUILDING, NEW YORK 1.N.Y. 






PRECISION WELDER AND MACHINE 
COMPANY 


Precision Welder and Machine Co, 
formed in Cincinnati, Ohio, less than a 
year ago has purchased a building at 138 
East McMicken Ave., Cincinnati, to give 
greatly increased floor space. 

The building, which contains 25,000 sq 
ft., was occupied December 20th and 
used for the manufacture of spot, projec- 
tion, seam and flash butt welding equip- 
ment. The previous location was at 
English and Neave Sts., Cincinnati, 
where 7500 sq. ft. were available. 


HORTONSPHERES 


Publication of a new six-page booklet, 
‘The Hortonsphere,” has Deen announced 
by the Chicago Bridge and Iron Company, 
Chicago, Ill. The booklet describes the re- 
duction of evaporation losses from highly 
volatile liquids by storing them under 
pressure in Hortonspheres. The correct 
storage pressure required to prevent 
standing losses from volatile liquids can 
be read directly from the chart shown in 
this booklet. Included is a standard ca- 
pacity table showing the operating pres- 
sures available for each size. Gaging 
methods are described and photographs of 
three typical gaging units are shown. A 
copy of the booklet will be sent on request 
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| Buy “Proven Fluxes’? with Years of 
_| Guaranteed Satisfaction behindthem 





Aluminum; 


Paste Flux. 








The Trade-Name is “ANTI-BORAX”’ 
Ask.for Them 


A Flux for every metal: 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4 
for bronze-welding cast iron; 
Flux No. 8 for sheet Aluminum and all alloys of 
Stainless Steel Flux No. 9; 
Solder Brazing Flux No. 10; No. 16 Silver Solder 


ANTI-BORAX COMPOUND COMPANY 
Fort Wayne, Indiana 


Unequalled for Quality 
Cast Iron Welding Flux 
“ABC” Aluminum 


ilver 








THE WELDING JOURNAL 


FEBRUARY 


BTR i ee 


~ Cai ack sd 


rn tlns. 
































DAGE 1,7 ELECTRODES 


HELP YOU TO KEEP WELDING COSTS 


lip- 
at 
ati, 


let, % 
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e@ Type and cost of current used—weld- 


va ‘ ing position — fit-up — efficiency of the 

der operator—all these affect the over-all cost 
ect a ° . . . 

ae : of production welding. Quite as impor- 
_ tant as any of these are the type, size and 


make of elec rode used. And that’s where 
PAGE c mes in. Here’s why. 


1 + PAGE electrodes are of uniformly high 
quality. Experienced welders take that for 
granted. 
2 « The wide range of PAGE electrodes and 
gas welding rods includes the one most 
economical rod for practically every type 
of production welding. 
3° Through long and close contact with 
welding engineers and welders, PAGE is 
often able to help on problems of welding 
technique and the selection of rods. 
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PAGE specializes in stainless steel. But 
whatever your problem, if it has to do 
with welding, it will pay you to... 
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NEW WAYS TO PROTECT 
EQUIPMENT FROM CORROSION 


A new folder, ‘‘Hastelloy Facing for 
Corrosion Resistance,”’ describing a new 
process used to protect chemical-plant and 
oil-refinery equipment from corrosion, is 
now available from Haynes Stellite Co., a 
Unit of Union Carbide and Carbon Corp. 


HASTELLOY Facing 


Sor Corrosion Feestslttrtce 






A New Low-Cort Process 
To Protect Lquipment 
From Corrosion 
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Entire assemblies and parts of equip- 
ment that must resist chemical corrosion 
have long been fabricated completely 
from the Hastelloy alloys. This folder de- 
scribes two new ways that have been de- 
veloped for applying Hastelloy only to 
those surfaces of equipment that are ex- 
posed to corrosive agents. For relatively 
small areas, Hastelloy welding rods are 
used to cover the area with a corrosion-re- 
sistant deposit; for relatively large area, 
such as the interior surfaces of autoclaves 
or reaction vessels, thin sheets of the 
Hastelloy alloys are welded in place as a 
protective lining. 

The folder gives concise data on the 
grades of Hastelloy available and the 
corrosive media they will resist; parts 
that can be Hastelloy faced; procedures 
used in Hastelloy facing; and procedures 
for facing with welding rod and with 
sheet and plate. 

Copies of the folder may be obtained 
from Haynes Stellite Co., Kokomo, Ind. 


FARM BUILDINGS 


Many new peacetime jobs to employ 
both Winnie the Welder and her brother 





Blooded Cattle Behind a Strong Fence and Tight Farm Buildings Welded on the Job 
by Temporarily Displaced Military and Civilian Workers 


This new type of construction, developed by research engineers of Carnegie-lllinois 
Steel Corp., U. S. Steel subsidiary and University of Wisconsin, promises low-cost help 
al 


in solving two postwar problems 
materials. 


University of Wisconsin through a grant 
by Carnegie-Illinois Steel Corp., a United 
States Steel subsidiary, and broadened 
by engineers of the steel producer itself, 
the development program proposes low 
cost barns, silos, cribs, dairy, poultry and 
other buildings which may be quickly 
erected from materials that will be com 
paratively plentiful in the postwar period. 


‘shortage of building labor and of traditional structur 


For several years Carnegie-IIlinois has 
sponsored research at Madison, Wis., 


seat of the University, (1) to determine 
the functional requirements of dairy farm 
buildings, and (2) to make steel a practical 
and inexpensive building material for farm 
use. One of the results of the studies is a 
new ‘‘Site-Welded System of Construc- 
makes steel farm buildings 


tion” that 








The Handy Man and His Truck, an Important Working Unit in the Building of America 
Bill at their war-learned craft are in sight 
as a result of research in the construction 
of steel frame farm buildings by welding 
together the structural members on the 
site. Conducted on a long-time basis by 


Perhaps he wears the gilt button of an honorably discharged service man or he was 
trained as a welder for war production. In either case, he may find a new job welding 
light steel sections on the site in a new type of farm building construction developed by 
research engineers of Carnegie-Illinois Steel Corp., U. S. Steel subsidiary and University 
of Wisconsin 


“ELECTROEOY” for RESISTANCE WELDING 
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the Universal Joining and Overlay Electrodes... 


JOINING A typical assembly where Ampco-Trode was used 
to join tubes. A high strength, corrosion-resistant weld with 
excellent physical properties was the result. 





, This chart helps you find the 
F right aluminum bronze elec- 
trode for profitable application 
in your industry. It is based 
on applications that have been 
proved successful. Send coupon. 


a 


a a On 


Ampco-Trode is a product of 


Ampco Metal, Inc. 























OVERLAYING Cheaper base metals can be over-laid and 
inlaid with Ampco-Trode where high wear resistance and good 
bearing qualities are necessary. 








REG U S&S. PAT OFF 


are Aluminum Bronze 
Electrodes — giving you these benefits: 


Joining... 


1. 


2. 
3. 
4. 
Ss. 
6. 
7. 
8. 


Like and dissimilar metals such as Copper, Bronzes, Brasses, Cast iron, 
Malleable iron, Steel, etc. 


Welds are not hot short — eliminating cracking 
Higher tensile strengths (65,000 — 110,000 psi). 
Higher yield strengths (30,000 — 70,000 psi). 


Higher ductility—tensile strength ratios. 

Retention of physical properties at sub-zero temperatures 
Excellent corrosion resistance to many different types of agents 
Higher fatigue resistance. 


Overlays... 


a oe i 


High controllable hardness range from 115 to 300 Brineil 
Good bearing qualities. 
High wear resistance. 


. Higher impact strengths to withstand shock loading 
. Excellent corrosion resistance. 
. Response to heat treatment, 


TEAR OUT COUPON AND MAIL TODAY! 


AMPCO METAL, INC., WJ-2, Milwaukee 4, Wisconsin 


Please send me Ampco-Trode bulletin W-3 and Industrial Application chart, Bulletin W’-8. 
PGRN a <cintniteidlind 
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Address....... 
a 


...Position...... 
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competitive with those built of other mate- 
rials and at the same time opens a broad 
new avenue of jobs for trained welders. 

With the war over, thousands of welders 
who were urgently needed and trained 
during the emergency in shipyards, war 
plants and the armed forces are seeking 
new industries in which to ply their trade. 
In addition to those in military service, 
more than 364,000 welders were at work 
in war plants at the peak of production— 
not far below the 427,000 carpenters em- 
ployed throughout the United States at 
approximately the same time, a number 
said by economists to be inadequate to 
serve the probable postwar building mar- 
ket. 

If the Carnegie-Illinois Site-Welded 
System of Construction is widely adopted 
for farm building, welders will find oppor- 
tunities for their skill in the small-building 
trade. A further incentive to the develop- 
ment of this type of construction is the 
ready availability of welding equipment. 
In addition to purchases by repair shops, 
many farmers are buying welding sets, 
and manufacturers are producing them in 
constantly increasing quantities. 

No attempt is being made to limit the 
use of materials for the field of construc- 
tion strictly to steel. Where other mate- 
rials can be employed more economically 
and to functional advantage, they may be 
used. In fact, the structures being de- 
signed by Carnegie-IIlinois combine eco- 
nomically several building materials— 
lumber, asphalt, asbestos, cement and 
others—assembled on a basic steel struc- 
ture, for steel provides maximum strength 
and rigidity at low cost. 

It is generally believed that an active 
postwar building period will create short- 
ages.in some common building materials. 
If steel is used for the framework and pos- 
sibly other parts of farm buildings, the 
research authorities believe this new type 
of construction will ease shortages and 
permit the building industry to progress 
more rapidly. 

In the construction of many one-story 
farm buildings having clear spans from 
24 to 40 ft., only nine—and possibly as 
few as five—sizes of steel members, pri- 
marily standard angles, channels, light 
columns and plates, are needed for frame- 
work. If a combination of steel and other 
materials is used, an even smaller number 
of steel sections may be required. 


The small number of steel products re- 
quired in this type of construction makes 
it practical for progressive building mate- 
rial dealers, warehouses, builders, and 
welding shops to carry adequate steel 
stocks to serve the farm trade. The re- 
search engineers believe local builders can 
use steel economically because it will be 
readily available from local dealers in 
standard sizes which may be cut to de- 
sired length and quickly, easily and per- 
manently welded on the job into a great 
variety of strong structures. 

Through Carnegie-Illinois Steel Cor- 
poration’s plan service, pilot plans for 
many different types of site-welded farm 
buildings will be made available to build- 
ing supply dealers, welding shops and local 
builders, including steel framing for larger 
farm buildings having clear spans upward 
from 24 ft. Smaller buildings may be 
prefabricated more economically of sheet 
steel or framed of other types of building 
material. 


NEW MECHANICAL RESEARCH 
LABORATORY FOR AIR REDUCTION 


Work has begun at New Providence 
(near Summit), N. J., on the construction 
of a new mechanical research laboratory 
for Air Reduction and subsidiary com- 





panies, which will substantially augment 
their position in the oxyacetylene indys. 
try. 

The new laboratory will house Air Re. 
duction’s Apparatus Research Depart 
ment, which is responsible for research jy 
and development of processes and appara 
tus for using industrial gases and the ele 
tric arc, particularly in the cutting, weld 
ing and treating of metals. These proc. 
esses are vitally important to modern 
American industry. 

The laboratory will have a floor area oj 
78,000 sq. ft., the size of the average city 
block. Two small auxiliary 
buildings will be adjacent. More than 
150 engineers, metallurgists, physicists, 
chemists and laboratory technicians wil] 
be employed in the laboratory, as well as 
a number of instrument makers and skilled 
machinists for model making. 

The buildings are of the latest ultra 
modern, functional design, with all 
welded steel frames, reinforced concret« 
foundations and floors, and brick walls 
with continuous steel-sash windows. The 
main building will be two stories in height 
except for the center portion, where a 
third story will house a modern cafeteria 
having access to a roof terrace. 

Interior features are welded pipe lines 
for the distribution of oxygen, acetylene, 
nitrogen and other industrial gases, esp 
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“The difference between RIGHT and WRONG”... Ze cage 


LOOK, OZAKI... Here is the difference between RIGHT and | 
WRONG in making a down-hand butt weld in %” plate: 
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PROPORTION OF 

ELECTRODE METAL 
AND 

PLATE METAL 
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CONVENTIONAL TECHNIQUE... “FLEET-WELDING TECHNIQUE... 

%" plate. 60° bevel. Ye" gap. Ist pass (sealing bead): %¢"’ ¥%"’ plate. No plate beveling. 1st, 2nd passes: Hg" “‘Fleetweld 
“Fleetweld 5”, 150 amps. 2nd, 3rd, 4th passes: %"’ “‘Fleetweld 5”, 450 amps. Increases welding speed 350%. Cuts deposited 
5”, 250 amps. metal 50%. 


DIFFERENCE: 75¢ on the dollar 


The ‘‘Fleet-Welding”’ technique uses “‘arc force’’ to Welding”’ procedures for all applications in mild steel 





reduce the amount of deposited metal and increase plate and sheet are given in handy pocket manual, 
the rate of deposit. Also, in some cases, such as the Bul. 444. Free on request. Ask for it on your business 





butt weld shown, it eliminates plate beveling. Results letterhead. 
for this joint: strength equals that of conventional 

weld; deposited metal is cut 50%; welding speed is 

increased 350%; cost is cut 75%. 


For all types of joints, in all positions: ‘‘Fleet- 


THE LINCOLN ELECTRIC COMPANY 
Dept. P-1 Cleveland 1, Ohio 











ADVERTISING 


cially constructed rooms for experiments 
in the combustion of gases and the proc- 
essing of metals, modern fluorescent light- 
ing fixtures, and movable steel partitions 
permitting maximum flexibility of interior 
working space. 

A technical library will be provided and 
a historical exhibit of welding and cutting 
equipment dating back to the turn of the 
century. 

The new laboratory will enable Air 
Reduction to continue its position as a 
leader in the oxyacetylene industry. 


KARDEVAN PROMOTED 


Frank C. Kardevan has been appointed 
Assistant Manager of Sales of Lukenweld, 
Inc., a subsidiary of Lukens Steel Co., 
Coatesville, Pa., according to announce- 
ment by C. L. Huston, Jr., Lukenweld 
president. 

Kardevan served with the Lukenweld 
Sales Department from July 1937 through 
November 1940, at which time he re- 
signed to accept a position in the Midwest. 
In 1944, he returned to the staff of Lukens 





Frank C. Kardevan 


Combined Sales Department, where he 
has been working on special assignments. 

Kardevan, a native of Philadelphia, is a 
graduate of Frankford High School and 
the Wharton School of Univerity of Penn- 
sylvania, from which he received the de- 
gree of B.S. in Economics. He also stud- 
ied at Drexel Institute of Technology. 
He is a member of the AMERICAN WELDING 
Society. 


NEW ARC-WELDING ACCESSORIES 
CATALOG 


An up-to-date price list and catalog of 
Airco arc-welding accessories has just been 
published by Air Reduction. This 12-page 
booklet illustrates and describes a com- 
plete line of accessories for all types of arc- 
welding machines and operations. 

Types of equipment covered include: 
electrode holders, graphite electrodes, 
welding cable, cable connectors and cable 
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AIRCO 
ARC WELDING 
ACCESSORIES 





lugs. Also listed are: welding helmets, 
goggles, face shields, headgear, aprons, 
gloves and sleeves. 

An additional section is devoted to 
Airco Heliwelding equipment which was 
developed in response to pressing demands 
for a better method of welding magne- 
sium. 

Copies of this booklet may be obtained 
by writing for catalog No. 130 to Air Re- 
duction, 60 East 42nd St., New York 17, 
N. Y., or to the nearest Airco office. 


NICKEL PAMPHLET 


During these recent war years, when the 
demand for ‘all types of merchandise 
could not be filled, there has been a con- 
stantly lessening need for intensive sales 
effort. 

The International Nickel Company, 
Inc., which has done more than its share 
in contributing to the war effort have at 
the same time managed to prepare com- 
prehensive plans for postwar sales activi- 
ties. These plans were so well thought 
out that almost instantly on the announce- 
ment of the Japanese surrender they were 
able to swing into a full-time sales activity. 

A book entitled Your Unseen Friend 
is now being distributed to all of the 
company’s customers who use Nickel 
and Nickel Alloys in products they sell. 
It reviews the place that Nickel and 
Nickel Alloys fill in our American way of 
life. It charts the various ways in which 
The Nickel Co. exploits its materials in 
many different sectors of the market. 


ELECTRODE PAMPHLET 


Eccles & Davies Machinery Co., Inc., 
Los Angeles, Calif., has issued a 16-page, 
two-color booklet, “Edco Electrodes,”’ 
which describes in detail the physical and 
chemical properties of these time-tested 
phosphor bronze electric welding rods. 
It gives uses and techniques for welding 
copper, bronze, cast iron, steel and their 
alloys; and contains a polarity table and 
directions for best welding results. The 
information will prove valuable to every 
welder and shop man. Copies are avail- 
able by writing the Welding Division at 
the above address. 
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“MASKED MARVEL” INVADES 
FARM AREAS 


Benefiting agricultural producers ip 
ways they never thought possible, 
‘‘masked marvels’”’ like the farmer-welder 
shown above are invading the field of 
broken and worn equipment by restoring 
to serviceable condition such items as this 





Courtesy The Lincoln Electric Co., Cleveland, Ohio 


riveted harrow. Here, loose braces of the 
harrow are being fused solidly to cross 
members by shielded arc welding. Com- 
pact unit at rear is the new Lincoln 
“‘Fleet-Arc Jr.” welder, specially made for 
use on rural power lines. 


ALBERT E. ZEISEL PROMOTED 


The Eutectic Welding Alloys Company, 
manufacturers and patentees of Eutectic 
Low Temperature Welding Rods and 
Fluxes, announce the appointment of Mr. 
Albert Zeisel, its former Midwestern Re- 
gional Sales Manager, as Assistant in 
Charge of Sales for the entire company to 
Mr. R. D. Wasserman, founder and Presi 
dent of the Eutectic Welding Alloys Com- 
pany. Mr. Zeisel who has been stationed 
in Chicago, Illinois, for the past year as 
sumed his new duties on January 1, 1946 
He will maintain his headquarters at the 
Home Office of the Eutectic Welding Al 
loys Company, 40 Worth Street, New 
York 13, New York. 

Mr. Zeisel joined Eutectic in 1944 as 
Field Engineer covering the state of Vir 
ginia and the District of Columbia. His 
outstanding work in picneering this new 
territory for the company led to his ap- 
pointment early in 1945 as Midwestern 
Regional Sales Manager, a position he held 
until his recent appointment. During his 
tenure of office in the Midwest, Mr. Zeisel 
had complete charge of the organization 
and development of this territory. 

Mr. Zeisel begins his new position with 
the Eutectic Welding Alloys Company 
with 20 years of selling experience. His 
most recent position before joining Eutec- 
tic was an Associate Welding Engineer at 
the New York Navy Yard where he played 
an important role in the construction of 
the new carrier, The Franklin D. Roose- 
velt, as well as the battleships Iowa and 
Missouri. Mr. Zeisel is a member of the 
AMERICAN WELDING Society and the 
American Society of Metals. 
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Assure Greater Protection on 
all types of Welding Operations 


AO makes a type of helmet suitable for every welding 
job (including No. 650, which may be worn over a 
respirator, and is especially designed for work in 
cramped quarters — tanks, bulkheads, boilers, etc.). 
They are made of durable fibre, are designed to follow 
the contours of the head, and to provide ample ventila- 
tion around the face. Free floating headgear adjustable 
to any head size. They are fitted with standard Novi- 
weld or Filterweld plates, which are protected against 
pitting and scratching by inexpensive and easily re- 
placeable cover lenses. 

No. 890-4 is provided with a light, leakproof lift- 
front for quick inspections. 

Your nearest AO Safety Representative can give youall 
details onthe complete AO Helmetand Handshield line. 


American @ Optical 


COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 
Safety Division 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


PRESS WELDER 


A new automatic, hydraulically oper- 
ated press type welder in 30, 50 and 75- 
kva. capacities suitable for either spot or 
projection welding has been announced by 
the Federal Machine and Welder Co., 
Warren, Ohio. An unusual feature of the 
new machine is the inverted type hydrau- 
lic cylinder through which welding pres- 
sure is applied. The cylinder is a part of 
the slide or ram, while the piston is the so- 
called fixed member, its upper end being 
secured to the top of the welder by a heavy 
transverse, adjustable spring. 

This adjustable heavy-duty spring 
serves a dual purpose. It actuates a 
switch initiating the timing controls and 
provides a quick ‘‘reaction’’ for a fast 
follow-up on the welding stroke. Welding 
pressure is adjusted by the hydraulic 
pressure regulator and gage. 

The operator has but one control to con- 
sider after the welder has been set for a 
specific job. This is a foot switch at- 
tached to a flexible cable which permits 
easy positioning for each job. A single 
light pressure and release puts the welder 
through one complete welding cycle. 
The speed of the weld is governed by 
timing controls. Automatic recycling 
will continue as long as the switch is held 
in contact. 

Water-cooled transformers and water- 
cooled electrodes are standard equipment 
and water-cooled horns which are avail- 
able on special order are recommended 
for most installations. 

The Federal Hydraulic press welders in 
the PH-1 series are available in three sizes 
with an over-all range of ‘‘work capacity”’ 
embracing 26-ga. to 6-ga. steel sheets or 
comparable material. 





Bulletin 4520, including detailed infor- 
mation on these machines, with illustra- 
tions of applications and information on 
spot and projection welding, is available 
from the manufacturer. 


NEW PORTABLE ARC WELDER 


Mid-States Equipment Corp., manu- 
facturers of famous Metal Zipper Arc 
Welders, have recently announced their 
new, small portable electric welder, which 
is sold under the trade name Zipper-et. 
It operates on 110 v. a.-c. current. 


ZIPPER-ET 





The entire Zipper-et, complete with all 
accessories is self-contained, and has a total 
weight of approximately 40 lb. It con- 
sists of a brilliantly styled, heavy gage 
metal case with sturdy carrying handle 
securely fastened at top for easy port- 
ability. The entire case lifts from a deep 
tray which fits snugly into bottom of case. 
All accessories neatly arranged with ample 
room in tray to keep everything together, 
even concealed when unit is not in use. 
Within the case is a transformer which is 
burn-out-proofed, with spun-glass insula- 
tion. It has a separate primary winding 
and a separate secondary winding, with- 
out any electrical connection between 
them. 

The Zipper-et will handle five sizes of 
welding rod, from '/3. in. through and in- 
cluding *#/s, in. And it will handle '/,-in. 
carbons in the 9000 Arc Torch as ably as 
the larger, heavy-duty Mid-States Weld- 
ers. 

For further information write, Mid- 
States Equipment Corp., 2429 S. Michigan 
Ave., Chicago 16, II. 


BRAZERS THAT GO TO THE WORK 


Brazing is an old but still not too gen- 
erally used method of joining members of 
copper, brass, bronze or various alloys. 
One handicap has been the lack of braz- 
ing apparatus that can be readily taken to 
the job, as in shipyards, railroad shops, 
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etc. For the production lines of factories, 
the well-developed brazing furnaces are 
in much demand, but there has been a 
need for portable units for joining wire 
cables, strap connectors, pipe, etc. This 
need has been met by Westinghouse e; 

gineers with a self-contained family of 
brazing sets that require only a connection 
to a 220-v. power source. These sets 
consist essentially of a transformer for 
providing high currents at low voltage 
suitable voltage selectors, controls, and 
carbon-tipped tongs that can be clamped 
over the pieces to be joined. The high 
currents flowing through the carbons 
bring them to incandescence, quickly 
raising the material to brazing tempera- 
tures, which are from 1200 to 1500° F 





Three sizes, 5, 10 and 20 kva., compris 
this group of mobile brazing elements 
The 5- and 10-kva. units are air coole: 
The 20-kva. unit is fan cooled and has a 
self-contained water-cooling and recircu 
lating system used to cool the brazing 


cables and tongs. This cooling system 
permits the use of a small-size portabk 
unit for medium brazing work. Th: 
smallest unit weighs about 30 Ib., the 
middle-size one 100 Ib., and the 20-kva., 
250 lb. The corresponding secondary 
currents are 625, 833 and 1667 amp. 


FLASH-BUTT WELDING—THE HEART OF 
THE JET-PROPELLED ENGINE 


The Taylor-Winfield Corp. plant at 
Warren, Ohio, has just completed two of 
the largest vertical flash welders eve: 
built, one for General Electric Co. and on 
for Westinghouse Electric Corp. 

This machine, hydraulically operated, 
is a vertical flash-butt welder designed to 
join solid steel shafts to the turbine bucket 
wheels of jet propulsion engines. As an 
indication of its size, it is equipped to tak: 
shafts from 1 to 6 in. in diameter, 12 to 
72 in. in length and bucket wheel diany 
ters of 5 to 40 in. The joining of similar 
pieces for other purposes can be mac: 
possible on these machines by slight 
changes in fixture design. 

Difficulty in keeping stresses in a 
straight line on the conventional typ: 
horizontal machines led to the designing 
of this machine in the vertical. Being o! 
the hydraulic press type, close work align 
ment and allowance of minimum die d« 
flection at the time of upset is made pos 
sible. 

This machine is comprised mainly of 
two cast steel frames in a vertical posi 
tion separated by cast steel brackets which 
are bolted to the frames at each end. The 
upset slide is driven by a hydraulic cylin- 
der of 35-in. bore giving a piessure of 
850,000 Ib. at 1000 psi. line pressure. 
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Welding Research That 42247 Zz 
with Every Advance in Metallurgy 


| # + a Pe : 

? &= & A. ©. Smith has always been alert to the pos- 
sibilities of new alloys and new metals. When stainless steel 
was produced, SMITHway welding laboratories promptly 
developed a Stainless steel electrode coating. The result 
was a weld that preserved all of the new alloy’s corrosion- 
resistant properties. 











has been continuous sin 
stands behind the virtually co 
flow of stainless vessels from AN 
Smith plants. Constructed in 
sizes, often of intricate design, an 
made of solid alloy or with stainless 
linings, SMI THway Welded Pressure 
Vessels are in high-corrosion service 
the world around. 






“A 
The Proof Igin Prod 


duction... SMITH way 
The Proof Is in Servic A. C. Welders 
A stainless steel electrode may have all of the necessary physical a Complete Line 
properties, it may be a delightful tool for the welder to use, it Six models, including three 
may even cost less than half of some other electrode—but it may new models of 150-, 200-, 


be a disastrous investment for the fabricator if it fails after months and 250-ampere capacity. 

or even years of service. Heavy Duty Models of 
That’s why SMITHway Certified Electrodes are specified for 300., 400-, and 500-ampere 

most “particular” jobs. Large volume operators recognize that capacity. Write for com- 

there is no substitute for the extensive A. O. Smith laboratories plete specifications and 

in controlling and maintaining the chemistry as well as the metal- a 

lurgy of stainless steel lacie metal. And large volume operators 

take no chances that a ten-cent economy today may cause a thou- 


sand-dollar failure in service two years, five years, or even ten Mild Steel High Tensile Stainless Steel 


years from now. 


For detailed specifications of SMITHway Certified Electrodes WELDING ELECTRODES 
and their application to specific welding jobs, send for the SMITH- 7 
way Welding Catalog. made by welders 
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Keys position both brackets, the upper 
one being insulated electrically from the 
side frames. The platen, bearing the 
bucket wheel to be welded, is mounted 
on the upset slide which is guided by two 
attached slide brackets moving vertically 
in bearings in the side frames. An adjust- 
able bucking nut on the lower end of the 
piston rod limits the travel of the hydrau- 
lic piston. The upset slide’s position and 
travel are shown by a large calibrated dial 
and pointer, mounted on the right-hand 
side of the frame. 

Clamping arms hold the bucket wheel 
firmly on the platen and also serve as con- 
ductors of the welding current. Hydraulic 
cylinders attached to each of the slide 
guide brackets, actuate the clamping arms. 


The upset pressure is transmitted to 
the bucket wheel by the upset slide’s in- 
tegral back-up screw, adjustable to butt 
firmly against the bottom of the bucket 
wheel. A hydraulic toggle-operated hori- 
zontal clamping fixture on the lower face 
of the upper bracket, clamps and supplies 
welding current to the shaft to be welded 
to the bucket wheel. Located at the con- 
trol station are warning lights indicating 
whether or not clamps are in correct posi- 
tion. 

The upper back-up screw, which butts 
against the upper end of the shaft absorbs 
the upsetting force transmitted to the 
shaft being welded. 

Means are provided for proper align- 
ment of the shaft and wheel. 

Attached to the hydrqulic reservoir is a 
pumping and control unit supplying con- 
trolled hydraulic pressure. The clamping 
cylinders and the large upsetting cylinder 
are supplied 96 gpm. at 1000 psi. by two 
Vickers Duplex pumps. Oil filters are 
located in the suction lines and the oil is 
kept at proper operating temperature by 
adequate cooling coils submerged in the 
reservoirs. 

Three types of operation may be em- 
ployed, manual, semiautomatic or com- 
pletely automatic. The amount of flash- 
ing and upset is controlled by a hand 
lever in manual operation. In semiauto- 
matic, manual starting of flashing is neces- 
sary and at a predetermined point in the 
operation a motor-driven cam takes over 
control of the follow valve. In automatic, 
a preset rheostat governing the cam motor 
controls the speed of flashing; cam rise 
during the complete welding process con- 
trols the amount of flashing. 

Mounted on the side frames and con- 
nected in parallel are two 600-kva. trans- 
formers providing the welding current. 
One side of each transformer is connected 
to the bucket wheel and the other to the 
shaft by means of the clamping devices. 
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Four 2400-v. electronic contactors con. 
trol the equipment and each contactor has 
two high-voltage ignitron tubes. Inter. 
locks between front and rear hinged doors 
provide automatic dropout of main cir- 
cuit breaker whenever doors are open, 
Arrangement has been made for connec 
tion with incoming power and water lines 
from the floor. 

Successful welding of turbine bucket 
wheel materials is largely due to an im- 
portant feature of this equipment, the 
use of electronic heat control (heat con- 
trol by the phase shift) to adjust the weld- 
ing current in fine steps. 

With the exception of loading, unload- 
ing and adjustment, the machine can be 
operated by one person at the control 
station. A panel of controls aids the op- 
erator in preselection of welding time, 
hydraulic elements, etc. 

Pieces to be welded are placed in their 
proper positions in a carriage-type fixture 
mounted on rails and the carriage is 
pushed into the machine against a stop 
The work is presented to the machine in 
an assembled position. The fixtures then 
clamp the work in the machine in the 
proper position and the carriage is re- 
moved. After the welding process is com- 
pleted the welded assembly is removed 
from the machine by the same carriage. 


CHEMICAL AND MECHANICAL 
DRYERS FOR AIR AND GAS LINES 


A new dryer for removing moisture from 
air lines and gas lines is announced by The 
Gasflux Co., Mansfield, Ohio. Designated 
as the Gasflux 636 Series Dryer, this equip- 
ment was originally developed to remove 
moisture from generator acetylene used in 
conjunction with Gasfiux units, which de- 
liver fixed quantities of vaporized flux 
through the torches used for oxyacetylene 
welding or brazing. It was found that 
moisture in the acetylene gas coming from 
generators caused precipitation of some of 
the flux components and eventually 
clogged the fluxer orifices. Since there was 
no suitable drying unit available at a cost 
which would be justified by this applica- 
tion, the 636 Series Dryer was designed for 
this purpose. 

Depending upon the drying efficiency 
that is required there is a choice of three 
drying media to be used in the cartridge. 
These are: 

Fiberglas.—This relatively new mate- 
rial acts as a superior baffle and is non- 
absorbent. Its action is mechanical. All 
entrained moisture will be removed, but 
not all of the water vapor. Drying effi- 
ciency is high enough for many airline 
purposes. 

Calcium Chloride.—This chemical dry- 
ing medium absorbs 90% of its own weight 
in moisture and is at least 70% efficient. 
It will remove water vapor to the extent 
required for most uses of air and gas. 

Activated Alumina.—This chemical me- 
dium is 100% efficient, but will absorb 
only 12 to 14% of its weight in water 
vapor. It is recommended where abso- 
lutely dry gas or air, entirely free of water 
vapor, is required. After being used to 
capacity the cartridge can be reactivated 
by heating. 
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Gasflux Series 636 Dryer 


It is sometimes economical to use two 
dryers charged with different media, in 
series, removing a large part of the mois- 
ture with the less efficient and less expen- 
sive medium, and then utilizing the more 
efficient medium to get rid of the re- 


mainder. The use of fiberglas charged 
unit ahead of either of the chemical types 
will prolong the effectiveness of the chemi- 
cals, and the need for servicing will be 
less frequent. 

The 636 Series Dryer may be bolted to 
a wall through brackets which are welded 
to the outer shell, or may be suspended by 
pipe straps. It is only necessary to 
leave sufficient space overhead or below 
to allow removal of the inner cartridge 
for replacement or servicing. 


Employment 
Service Bulletin 
POSITIONS VACANT 


V-185. Graduate metallurgist, pref- 
erably with some knowledge of welding 
and electrode formulations. State expe- 
rience and salary desired. 

V-186. Wanted—full-time Secretary of 
Pressure Vessel Research Committee. 
Must preferably be a technically trained 
man having a good background of scientific 
knowledge on the fundamental! problems 
related to the desired projects. Should 
have a working knowledge of mathe- 
matics in applied mechanics to review the 
work of others—a knowledge of metal- 
lurgical research procedure will be helpful. 
Age 30 to 40. Salary $7000 min. 


SERVICES AVAILABLE 


A-512. Welding Engineer desires Posi 
tion. Age 32. Graduate Purdue Un; 
versity. Was Welding Engineer RCA 
Manufacturing Company five years. D, 
signed joints, inspection, weldability i: 
vestigations. Last five years employed 
by Navy Department Bureau of Ships o 
radiography of weldments and casting 









preparation of specifications, procedur: 
etc. Experienced in all phases of welding C 
A-513. Welding Engineer. Resistanc: 


welding and brazing specialist, also experi 
enced in fusion welding. 12 years with a 
leading manufacturer and user of all types 
of welding. Experienced in all phases of 
metalworking industry. Desires engineer 
ing or laboratory work in resistance weld 
ing or brazing with manufacturer in N. J] 
area. 35, M.E., married; salary $6000. 





TRANSLATION 


The Welding Research Council has a few 
copies of a translation of H. Neuber’s im- 
portant work entitled ‘‘Theory of Notch 
Stresses:’”’ Principles of Exact Stress Cal- 
culation,’’ published in Berlin in 1937. 
This translation has been made available 
to the Council through the courtesy of the 
David W. Taylor Model Basin of the 
U.S. Navy. The Council will be pleased 
to lend these copies te those interested. 
Address: Welding Research Council, 29 
West 39th Street, New York 18, N. Y. 











aluminum alloys. 





CHIEF WELDING ENGINEER 


Wanted immediately for large manufac- 
turer of aircraft power plants. Position 
involves research and development as 
well as guidance in establishing and con- 
trolling production joining processes, in- 
cluding automatic and hand arc welding, 
spot and seam welding, brazing, silver 
soldering, etc., applied to heat and cor- 


rosion resistant alloys, alloy steels and 


GRADUATE ENGINEER PREFERRED 
Location—Eastern United States 


Give complete details of education, experi- 


ence, references and recent earnirigs. 


Write Box V-184 











3K. V. A. ¢ 220 Volts ¢ GO Cycle 
Single Phase Air Operated 
Bench Type « No. 263-A 





Solenoid Air-Valve Foot-Switch Operated 
Built-in Electronic Timer 
Adjustable Pressure Switch 


WELDEX INCORPORATED 
7336 McDonald Ave., Detroit 10, Mich. 
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Because of their Better Quality 


NATIONAL WELDERS 
cost LESS per Year of Service! 


a 


. | In buying a Resistance Welder, as in buying anything 


else, it’s value you're really after. 


What is the measure of Welder value? Length of 
service life, efficiency of performance, time and ex- 
pense required for maintenance — these are the 


principal factors. 


NATIONAL Resistance Welders have, in these and in 
all other elements of value, proved their superior 
worth throughout American industry, in wartime as 
in peacetime. Maintenance men everywhere rely 
implicitly on these better welders because they know 
they are better values—quality-built in every detail, 
assuring longer and more efficient service with the 


very minimum of maintenance trouble and expense. 





For Better Resistance Welder Values, Specify — 








NATIONAL 


MANUAL - AIR - HYDRAULIC - MOTOR DRIVEN - SPOT - PROJECTION - SEAM - BUTT~ FLASH & SPECIAL WELDERS Po 

















ALBANY 7, NEW YORK CLEVELAND 18, OHIO MEMPHIS, TENNESSEE 
R. L. Browne W. O. Little National Cylinder Gas Co. SEATTLE, WASHINGTON 
75 State Bank Bidg. 3109 Mayfield Road 504 McCall Bidg. Northwest Equipment Co. 
Phone 4-2175 Phone Yellowstone 6360 Phone 8-4228 1140 W. 53rd St. 
ATLANTA, GEORGIA DETROIT 2, MICHIGAN MINNEAPOLIS 2, MINNESOTA Phone HE 3300 
Chandler Mach Compen Arthur B. Sonnebor Co. Ston WASHINGTON 5, D. C, 
120 Houston voy wy fe a 631 Fisher Bide. 4 1019 Marquette Ave. Paul Werres | 
Phone Weinut oa3 Phone Trinity 2-2760 a Geneve 8631 1507 M Street, NW. 
BIRMINGHAM, ALABAMA GRAND RAPIDS 4, MICHIGAN a Santee 18, LOUISIANA one Nationa! 5812 
National Cylinder Gas Co. Joseph Monehan 524 Howard Ave. 
709 S. 21st Street 951 Indiene Ave., N.W. Phone Raymond 1214 
CHICAGO 12, ILLINOIS INDIANAPOLIS 4, INDIANA PENNSYLVANIA 
J. M. Cooper Engineering Seles Co. K. Wm. Ostrom & Co. 
9 So. Kedzie Ave. 621 N. Illinois St. 1622 Fairmount Ave 
nto 1506 Phone Franklin 2381 Phone Stevenson 4672 
CINCINNATI 2. OHIO LOS ANGELES 15. CALIFORNIA ST. LOUIS 8. MISSOURI 
L. J. Gottschalk. J George S, Tivy Clements Welding Supply Co. 
831 Temple Bar ‘ald 1406 S. Grand Ave. 709 Academy Avenue 
Phone Parkway 2030 Phone Prospect 8806 Phone Forest, 4950 














NATIONAL ELECTRIC WELDING MACHINES CO. 1850 N. TRUMBULL ST., BAY CITY, MICHIGAN, U.S. A. 








Manufactured in CANADA by ENGLISH ELECTRIC COMPANY of Canada, Lid., St. Catherines. Ontario 
District Offices: Montreal, Toronto, Ottawa, Kirkland Lake, Vancover. Representation in Halifax, Winnepe 3. and Edmontor 
Distributed in Canada by Rudel Machinery Company, Offices in Montreal, Toronto, Windsor Var iver 


ADVERTISING 


ABSTRACTS OF CURRENT 
WELDING PATENTS 


Prepared by V. L. Oldham 


Printed copies of patents may be obtained for 10c from 
the Commissioner of Patents, Washington 25, D. C. 


2,389,585—PLaTE CUTTING OR WELDING 

MACHINE; James L. Anderson, Jnventor. 

Closter, N. J., assignor to Air Reduc- 

tion Co., Inc. 5 claims. 

This patent relates to a machine oper- 
ating on a pair of spaced parallel tracks 
and having a self-propelled carriage on 
each track with a bar spanning the car- 
riages and being swivelly connected to the 
second carriage. The bar carries a torch 
for operating on a work piece and the 
second carriage has an adjustable speed 
control governor and means for adjusting 
the governor. The feature of the patent 
relates to a lever pivoted on the second 
carriage and operatively connected to one 
end of the governor adjusting means. 
Means are associated with the means 
swivelly connecting the bar to the second 
carriage so as to move the lever and hence 
the governor when the carriages move out 
of parallel and the bar is canted with rela- 
tion to the second carriage. 


2,389,842—GAUGE FOR USE IN WELDING; 

William H. Cummins, Jncentor; Port- 

land, Oregon. 2 claims. 

A welding gage including two superim- 
posed, similar plates with one plate having 
a rectangular section cut from an edge for 
use on a bead weld, is disclosed. The 
plates are secured together so as to permit 
their relative positious to vary whereby the 
depth of the cut-out section as a bead weld 
gage can be modified since the correspond- 
ing section of the other plate will block off 
the upper part of the cut-out section. 


2,389,938—ELgEctTRODE HoLpER; William 

E. Smith, Jnventor; Detroit, Mich. 

Assigned to The Midland Steel Prod- 

ucts Co., Cleveland, Ohio. 9 claims. 

Use of an angle pipe fitting having a 
tubular body with an angular tubular lat- 
eral branch between its ends, is disclosed. 
A conductor head, for securing an electric 
conductor cable to the body so as to per- 
mit it to extend therethrough, is secured 
to the tubular body. A handle is associ- 
ated with the lateral branch free of contact 
with all electrical conductors. 


2,389,945— Arr-Coo._ep OrFset Tip ELEc- 
TRODE; John J. Wisler, Inventor; Co- 
lumbia, Pa. Assigned to Armstrong 
Cork Co., Lancaster, Pa. 3 claims. 

The patented electrode tip is made from 
copper alloy or the like and has cylindrical 
body and tip portions offset transversely 
from each other and integrally connected 
by a web of extensive surface area. The 
web is of thin section adjacent to the body 
and tapers to a substantially greater sec- 
tion adjacent to the tip. The web extends 
radially beyond the tip to provide a large 
heat dissipation area at that point. 


2,389,946—FLuip-CooLep Orrset TIP 

ELECTRODE; John J. Wisler, Jnventor; 

Columbia, Pa. Assigned to Armstrong 

Cork Co., Lancaster, Pa. 7 claims. 

This offset tip electrode is for use in a 
resistance-type spot-welding machine and 
it includes an electrode holder, an electrode 
body, a welding tip offset from the body 
and a cooling fluid conduit. The conduit 
is received in an external recess in the tip 
closely adjacent to its work contact face, 
while means are also provided to direct 
cooling fluid into the electrode holder and 
into and through the conduit. 


2,389,969—ELgectropE Ho.tper; Gilbert 

M. Fadeley, Inventor; Struthers, Ohio. 

9 claims. 

In this patent, an elongated current 
conductive support has a handle at one 
end, means for securing an electrode to the 
other end of the support, and means for 
securing a current conductive cable 
thereto. The support also carries fluid 
conductive means which include an as- 
pirator for withdrawing gases from the 
zone around the electrode tip and dis- 
charging them in a direction away from 
the handle. The fluid conductive means 
are in heat exchanging relation with the 
handle so as to cool it simultaneously with 
the gas transporting function. 


2,390,006—WeLpER’s HELMET; Law- 
rence A. Severy, Inventor; Southbridge, 

Mass. Assignor to American Optical 

Co., Southbridge, Mass. 2 claims. 

This patent is directed to special fea- 
tures of a band-like member used in the 
head-band supporting structure of a weld- 
er’s helmet. 


2,390,149—Arc-WeELpInNG Device; Oscar 

B. Hopper; Inventor; Long Beach, 

Calif. 1 claim. 

This welding device includes a hollow 
rod with a bar received therein and longi- 
tudinally movable from one end of the 
rod so as to occupy advanced and re- 
tracted positions. A mold clamp is pro- 
vided on one end of the bar to grip or re- 
lease a mold dependent on the position of 
the bar. An electrode holder is slidably 
but non-rotatably mounted on the rod to 
allow manual feeling of the electrode lon- 
gitudinally ot the rod and toward the mold 
end of the rod. 


2,390,174—-ContTINvouS MANUFACTURE 

or WELDED Wire Mesu; George R. 
«Roemer, Inventor; Mount Lebanon, 
“Pa. 9 claims. 

This continuous welding wire mesh ap- 
paratus comprises a hollow shaft, lower 
rotary electrode means including a rotary 
transformer mounted on the shaft, and 
means moving line wires with stay wires 
positioned across the same over the lower 
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electrode means. Primary current is con. 
ducted through the shaft to and from the 
transformer. The lower rotary electrode 
means has laterally spaced, outer, continy- 
ous, cylindrical rim contact surfaces in the 
secondary circuit of the transformer (and 
insulated from each other), each contact- 
ing two laterally spaced line wires. Upper 
rotary electrode means are provided and 
they uniformly press a stay wire against 
the line wires backed up by the laterally 
spaced cylindrical contact surfaces of the 
lower electrode means, as the stay wire 
passes between the upper and lower elec. 
trodes. Means at one end of the hollow 
shaft are actuated by the passage of each 
stay wire to energize, momentarily, th 
transformer primary circuit while a stay 
wire, positioned across the line wires, is 
pressed against the line wires and the con 
tacting surfaces. 


2,390,855—WELDING MACHINE FOR F): 
Tuspes; Norman C. Thompson, Av 
burn, Addison Y. Gunter, Larchmont 
Wilbur A. Shaw, Forest Hills, and Wal 
ter E. Roe, deceased, late of Kirkland 
N. Y., by Viola B. Roe, administratri 
Clinton, N. Y. Inventors. Assignor 
American Locomotive Co., New York, 
N. Y. 6 claims. 

A machine for pressure welding a ‘iy 
bracket having at least a base and a fin 
portion at an angle thereto to the exterior 
surface of a tube is shown herein. Th: 
machine includes a base, a mandrel suppor! 
mounted on the machine base at one end 
thereof, a tube pusher slidably mounted on 
the machine base for longitudinal mov« 
ment relative thereto, and a mandre! 
slidably mounted in the support and 
pusher. Means also are provided to ad 
vance and retract the pusher longitudi 
nally of the machine base while means on 
the mandrel are engaged by the pusher 
during its retraction for retracting th 
mandrel. The machine is completed by 
a pressure welding roller head, mounted on 
the machine base at the other end thereof 
and having a roller for pressure-welding 
the bracket base to the tube, and means 
for forcing the roller into pressure engage- 
ment with the bracket base, with tl 
mandrel being adapted to support th 
tube opposite the roller. 


2,390,896—Torcn HOLDING AND ADJUST- 

ING Device; Raymond L. Pelland, Jr., 

Inventor; Chicago, Ill. Assignor to 

National Cylinder Gas Co., Chicago, 

Ill. 6 claims. 

The device of the patent has a sleeve 
adapted to embrace a torch barrel, a plu- 
rality of circumferentially spaced torch 
confining elements carried by the sleeve, 
and a member for moving the elements 
into engagement with a torch barrel to 
center and clamp the latter. The device 
has means for mounting it for pivotal ad- 
justing movement in a plane. 


2,390,936—E.ecrropEe Ho.per; Preston 

M. Hall, Jnventor; Worcester, Mass 

4 claims. 

This holder includes an externally ta 
pered bushing having an annular flange at 
its larger end and being split at its smaller 
end so as to be compressible about an 
electrode and a holder having a flaring re- 
cess shaped to admit and compress the 

(Continued on page 182) 
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Press-lype Welders 


It is no exaggeration to say that the versatility of Federal Press- 


Type automatic Resistance Welders can never be fully described. 


Reason is that mew corner-cutting, cost-saving applications are 


being developed every day in the year. What it boils down to is 





that if you have any metal fabrication in production quantities 
involving the permanent fastening of metal, it is important from 
the standpoint of quality, quantity and cost, that you apply to its 
production design all of the saving and speeding this type of 
welding can afford. Whether it be joining of delicate parts, such 
as in the radio tube illustrated at upper left, or heavy parts involv- 
ing half-inch steel, like the bell-crank at lower right, or one of a 
million things in between, Federal Engineers can show you 


quickly and clearly how the Federal method fits your production. 


Shown at left are the smallest (PH-1) and the largest (PH-4) 
standard models of the Federal Hydraulic Press Type Welders. 
PH-1 machines rate from 30 KVA to 75 KVA... PH-4’s are 
standard up to 600 KVA. There are many sizes in between, many 
types to choose from ... Air Operated, Motor Operated or com- 
binations of Air and Toggle mechanism. They are adaptable to 


projection, spot or “percussion” welding or resistance brazing. 


Write today for a Federal Press Type Welder Bulletin or arrange 


for a consultation on your own designs with a Federal engineer. 


IN RESISTANCE WELDING THE NAME OF AUTHORITY IS 


federal 


AND WELDER COMPANY 











(Continued from page 178) 
smaller end of the bushing but too small 
for the larger portion so that the flange 
is spaced from the adjacent end of the 
holder to admit a pry between them. 


2,390,971—WeLpING MertHop; Alfred 

Vang, Inventor; Newark, N. J. As- 

signor to Continental Can Co., Inc., 

New York, N.Y. 4claims. 

A method of welding a lap seam of ex- 
tremely thin metal sheets is revealed in the 
patent and it includes moving the super- 
imposed sheets in the same direction, at 
the same speed and at a small acute angle 
to each other so that the adjacent surfaces 
of the sheets touch when passing a rela- 
tively stationary line. The sheets are 
pressed together along this stationary line 
and a high-voltage, high-frequency alter- 
nating current is induced to arc in the air 
adjacent this line. Then a low-voltage 
high-amperage current is induced to flow 
through this arc to weld the adjacent 
surfaces of the metal sheets. 


2,390,631—WeLpinc Rop Ho.pEr; Edgar 

C. Young, Inventor; Long Beach, 

Calif. Assignor of one-fourth to Irving 

Hertz and one-fourth to Nathan Nagel, 

both of Long Beach, and one-fourth to 

Herbert A. Huebner, Los Angeles, 

Calif. 5 claims. 

The patent covers a welding rod con- 
tainer including a tubular member, a plat- 
form slidable in the tubular member, a cap 
to cover the upper end of the member and 
a rod attached to the cap and the platform 
so as to raise the platform when the cap is 
lifted. A releasable locking member is pro- 
vided to position the platform in the tubu- 
lar member at the basé thereof or to per- 
mit upward movement of the platform, as 
desired. 


2,390,774—WeELpDING CONTROL SYSTEM; 
Stephen L. Burgwin, Forest Hills, 


John R. Mahoney, Homewood, and 
Harry J. Bichsel, Wilkinsburg, Pa., 
Inventors. Assignors to Westinghouse 
Electric Corp., East Pittsburgh, Pa. 19 
claims. 

This control system is for use in supply- 
ing current to a load through a magnetic 
core transformer having primary and sec- 
ondary windings where the secondary is 
connected in the load circuit. It includes 
a capacitor, means for precharging the 
capacitor and means for effecting dis- 
charge of the precharged capacitor in one 
direction through a first predetermined 
number of turns of the primary winding 
whereby the capacitor is subsequently 
charged inversely. Means also are pro- 
vided to thereafter effect discharge of the 
inversely charged capacitor in the oppo- 
site direction through a second predeter- 
mined number of turns of the primary 
winding greater than said first number. 


2,390,775—BRazInNG ALLOys; Joseph G. 
Christ, Inventor; Wilkinsburg, Pa., 
Assignor to Westinghouse Electric Corp., 
East Pittsburgh, Pa. 4 claims. 

In the patent, an alloy of 0.5% to 2% 
silver, 1% to 3% tin, 6.5% to 7.5% phos- 
phorus, and the balance copper, is dis- 
closed. 


2,390,837—WELDING Rop HoLpER; James 

H. Hill, Inventor; Long Beach, Calif., 

Assignor of 49% to Howard F. Craven, 

Long Beach, Calif. 3 claims. 

The holder includes elongated nose and 
handle portions disposed at an obtuse 
angle to each other. Spring-engaged and 
trigger-released welding rod clamping 
means are positioned in the nose portion 
of the holder. 


2,390,997—HoLpDER FOR ELECTRODES AND 
WELpING Rops; Hardick F. Fuller, 
Inventor; Portland, Ore. 8 claims. 





In the holder covered in the patent, 
Fuller discloses an all-metal sheath-like 
unit which has a longitudinal shank por- 
tion which has spaced, parallel, slotted, 
side flanges and which has an outer end 
fashioned into a stationary electrode ac- 
commodating jaw. A second jaw is pro- 
vided on a lever pivoted in the shank to co- 
operate with the first-named jaw, and a 
spring and cammed operating handle are 
present to aid in positioning the lever. 


2,391,008—Torcu SuPPORTING ARM FOR 

OXYACETYLENE CUTTING MACHINEs; 

John Bucko, Inventor; Gary, Ind. 3 

claims. 

This patent relates to a special support 
for a rotatable member which mounts the 
cutting torch for circular movement in a 
horizontal plane. A support is provided 
for the rotatable member and it may be 
directly connected to the main support 
or be connected thereto through a vertical 
member having selective mounting posi- 
tions. 


2,391,292—Wetpinc Device; Julius 

Brenzinger, Inventor; Fairfield, Conn. 

Assigned to The Max Arms Machine 

Co., Bridgeport, Conn. 2 claims. 

The welding device disclosed is for use 
in welding overlapped flanges in a hollow 
body, which is advanced on a horn, and 
includes a transformer as part of the weld- 
ing means. The primary circuit of the 
transformer has a circuit closing element 
biased to occupy a nonoperative position 
and to be moved to operative position 
only by engagement with a hollow body 
carried by the horn. The horn has a re- 
cessed portion in that portion of its surface 
with which the body is associated. Means 
are provided to move the circuit closing 
element toward and away from the re- 
cessed portion of the horn in timed relation 
to the presence of a hollow body covering 
the recessed portion of the horn. 








BOUND VOLUME WELDING JOURNAL 1945 


The American Welding Society has bound a limited number of Journals for the 
year 1945, together with Subject and Author Index, in attractive black cloth covers. 
This encyclopedia of information is available to members at $6.00 and to non- 
members at $6.50 plus postage. 


Order your copy now. 


American Welding Society 


33 West 39th Street 
New York 18, N. Y. 


¥ Note. A few copies are still ‘available for the years 1930 to 1934 inclusive and 
1937 and 1938 at the same price. 


The volume contains 1252 pages of engineering 
reports, technical articles, news items and the like, and 672 pages of research re- 
ports; a total of 1924 pages. 
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* See Eutectic demonstrated at the National Chemical Exposition, New York. February 25th to March 2nd. Booths 462-463-464. 
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.> 2 Industry Endorses EUTECTIC Low Temperature WELDING RODS” and FLUXES 
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ANY American and British fliers owe their lives 

to this famous Curtiss-Wright SC-1 Seahawk 
whose rugged rescue ladder was the helping hand 
that reached out to save them from certain death. 


Extending from the fuselage to float the ladder folds 
into a compact unit. Although simple in design it was 
a headache to production engineers at Curtiss-Wright. 
The high heat of gas welding required in its manufac- 
ture, melted the collapsible edges causing distortion 
and misalignment. 


To lick this problem EutecRod 16, which bonds at 
1300-1600° F was recommended and all danger of 
distortion and overheating eliminated. The results 
obtained with this rod are so satisfactory that it is also 
used in the production of control handles, brackets and 
parts of other planes manufactured by Curtiss-Wright 
including the latest model Helldiver. 


WHAT IS EUTECTIC 
EUTECTIC Low Temperature Welding Rods are a 
new type of welding alloys, which— , 
1. Band to base metals well below the base metal 





THE SEAHAWK RESCUE LADDER 





All parts (tubes and gussets) were set in a fixture and 
tack welded with EvtecRod 16. It is then taken out of the 
fixture and finished on the bench. This rod produces clean 
fillets and prevents distortion. *Trade Mark Reg. 

U. S. Pot. Off. 


EUTECTIC WELDING ALLOYS COMPANY 


ORIGINATORS OF EUTECTIC LOW TEMPERATURE WELDING 
40 Worth Street New York 13, N. Y. 


Please send me complete facts about EUTECTIC Rods and 
Fluxes and information on how to purchase a selection of the 
9 most important EvtecRods for everyday use. Dept. JN-1. 


Company 
- Address 








melting point. 2. Avoid the dangers of stress and dis- 
tortion characteristic of fusion welding. 3. Form ex- 
ceedingly strong bonds through surface alloying. 

WHY NOT LET EUTECTIC LOW TEMPERATURE WELDING RODS SOLVE 


YOUR WELDING PROBLEMS. MAIL COUPON OR WRITE ON YOUR 
COMPANY LETTERHEAD FOR FULL INFORMATION. 











DISTRICTS AND SECTIONS—American Welding Society 


(Vice-Presidents, Chairmen, Secretaries and Regular Meeting Dates) 


#1—NEW YORK AND NEW ENGLAND 


F. W. Davis, E. B. Badger & Sons Co., 
75 Pitts St., Boston, Mass. 


BOSTON lst Mon. 
CHAIRMAN—Pror. P. E. Kyte, Mass. Inst. of 
Technology, Cambridge, Mass. 
SECRETARY—P. N. RuGo, 22 Eastern Ave., 
Wakefield, Mass. 


BRIDGEPORT 
CHAIRMAN—L. F. Bock, General Electric Co., 
Bridgeport, Conn. 
SECRETARY—STANLEY G. K roto, Rolock, Inc., 
Fairfield, Conn. 


HARTFORD 3rd Thurs. 

CHAIRMAN—J. W. Mortimer, The Whitelock 

Mfg. Co., P. O. Drawer 390, Hartford, Conn. 

SECRETARY—R. H. FiLorIan, Trumbull Elec- 
tric Mfg. Co., Plainville, Conn. 


NEW JERSEY 3rd Tues. 
CHAIRMAN—-KENNETH IL. WALKER, Foster 

Wheeler Corp., Carteret, N. J. 
SECRETARY—P. N. MATTERN, Wilson Welder & 
- Co., 60 E. 42nd St., New Vork 17, 


NEW YORK 2nd Tues. 


CHAIRMAN—H. O. Kurnxe, Air Reduction 
—- Co., 181 Pacific Ave., Jersey City, 


SECRETARY—L. F. GRANGER, The Linde Air 
a - yo Co., 30 E. 42nd St., New York 17, 


NORTHERN NEW YORK Last Thurs. 
CHAIRMAN—H. O. Westenparp, General Elec- 
tric Co., Schenectady. N. ¥. 
SECRETARY—G. M. Ruwoapes, Jr., Industrial 
Engrg. Div., General Electric Co., Schenec- 
tady, N. Y 


PORTLAND, ME. Last Mon. 
CHAIRMAN—ROBERT MacGrecor, 346 Wood- 
ford St., Portland, Me. 
SECRETARY—GeoRGE R. LANGZETTEL, 22 
Thomas St., Portland, Me. 


ROCHESTER lst Thurs. 
CHAIRMAN— WALTER G. Dick, 474 Stonewood 
Ave., Rochester, N. Y. 
SECRETARY—E. R. Jones, 825 Commerce 
Bldg., Rochester 4, N. Y. 


SYRACUSE 2nd Wed. 
CHAIRMAN—R. Greer, Carrier Corp., 302 S 
Geddes St., Syracuse, N. Y. 
SECRETARY—J Hotcuxtiss, 1590 Westmoreland 
Ave., Syracuse 10 N. Y. 


WESTERN MASSACHUSETTS 3rd Mon. 

CHAIRMAN—J. A. TinsmMaAN, Gilbert & Barker 
Mfg. Co., W. Springfield, Mass. 

SECRETARY—F. W. Tart. Taft Welding Equip., 
3171 Main St., Springfield, Mass. 


WESTERN NEW YORK Last Fri. 
CHAIRMAN—R. S. Lang, Ross y+ & Mfg. 
Co., 1407 West Ave., Buffalo 3, Vv 
SECRETARY—CHARLES FREEMAN, The Lincoln 
“~~ Co., 807 Iroquois Bldg., Buffalo 2, 


#2—MIDDLE EASTERN 


Dr. W. G. THEISINGER, 1111 Walnut 
St., Coatesville, Pa. 


LEHIGH VALLEY lst Mon. 

CHAIRMAN—J. W. Kenwortny, 113 N. llth 
St., Allentown, Pa. 

SECRETARY— JULIUS NAAB, Ingersoll-Rand Co., 
Phillipsburg, N. J. 


MARYLAND 3rd Fri., except April 
CHAIRMAN—W. H. Snaprow, 3806 Ednor Road, 
Baltimore, Md. 
SECRETARY——R. FitzGERALD, Consolidated Gas 
Electric Light & Power Co., Westport Sta., 
Kloman St., Baltimore 30, Md. 


PHILADELPHIA 3rd Mon. 


CHAIRMAN—A. A. Hovzeaver, Sun Shipbuild- 
ing & Drydock Co., Chester, Pa. 


SECRETARY—K. W. Ostrom—213 Glen Gary 
Dr., Westgate Hills, Upper Darby, P. O., Pa. 


TIDEWATER 2nd Tues. 


CHAIRMAN—C. O. Barnam, 1501 Lansing Ave., 
Portsmouth, Va. 

SECRETARY—FE. C. Rowe tt, 118 Oregon Ave., 
Portsmouth, Va. 


WASHINGTON, D. C. Last Tues. 


CHAIRMAN—S. W. TRAINER, Harnischfeger 
Corp., 1029 Vermont Ave., N. W., Washing- 
ton 5, D. C. 

SECRETARY—A. Pritcu, 1445 Otis Place, N. W., 
Washington 10, D. C. 


YORK-CENTRAL PA. lst Wed. 
CHAIRMAN—W. C. Bauer, 335 Harding Court, 
York, Pa. 


SECRETARY—Part Dresser, Dressel Spring 
Works, 325 Prospect St., York, Pa. 


#3—SOUTHERN 
SypNEY Swan, P. O. Box 58, Pas- 
cagoula, Miss. 


ATLANTA lst Fri. 


SECRETARY-—J. D. Turner, Air Reduction 
Sales Co., 336 Spring St., N. W., Atlanta, Ga 


BIRMINGHAM lst Thurs. 
CHAIRMAN—W. B. Browntneo, The Linde Air 
eotette, 1001-13 S. 22nd St., Birmingham, 

a. 
SECRETARY—W. L. Pootg, Air Reduction 
— Co., 2825 N. 29th Ave., Birmingham, 

a. 


CHATTANOOGA* 
CHAIRMAN—C. R. Mriier, Welding Gas Prod- 
ucts Co., 821 E. _" St., Chattanooga, Tenn. 
SECRETARY—R. : Brooks, Combustion 
Engrg. Co., i032 w. Main St., Chattanooga, 
Tenn. 


LOUISIANAtT 
CHAIRMAN—C. O. Str_wett, Gulf Welding 
Equipment Co., 1133 Magazine St., New 
Orleans 13, La. 
SECRETARY—R. P. Wrison, The Linde Air 
Products Co., 832 Howard Ave., New Or- 
leans 3, La. 


MOBILE 
CHAIRMAN—REYNOLD ALonzo, Rt. 3, Box 24, 
Stanton Rd., Mobile, Ala. 
SECRETARY—W. E. Ketry, 1561 Luling St., 
Mobile, Ala. 


PASCAGOULA Next to Last Tues. 


CHAIRMAN—W. B. Bowen, The Ingalls Ship- 
building Corp., P. O. Box 149, Pascagoula, 
Miss, 

SECRETARY—C. M. Dick, 1309 E. Tyler Ave., 
Pascagoula, Miss. 


#4—CENTRAL 
B. L. Wise, 377 Butler Road, Warren, 
Ohio 


CINCINNATI 4th Tues. 


CHAIRMAN—ERNest F. Cann, Ohio Valley 
Sales Co., 3018 Robertson Ave., Cincinnati 9, 


Ohio 
SECRETARY—J. N. Brack, General Electric 
Co., 215 W. 3rd St., Cincinnati 2, Ohio 
CLEVELAND 2nd Wed. 


CHAIRMAN—Ross J. Yarrow, 1324 Irene Road, 
Lyndhurst, Ohio 

SECRETARY—J. F. Waonse, A.W.S., 3300 Lake- 
side Ave., leveland 14, Ohio 


COLUMBUS and Fri. 


CHAIRMAN—Rosert D. Wriittams, Battelle 
— Inst., 505 King Ave.. Columbus 1, 
io 
secretTarY—G. S. Herren, The Seagrave 
Corp., Columbus, Ohio 


DETROIT 2nd Fri. 
CHAIRMAN—G. ja 878 W. Oakridge, 
Ferndale 20, 
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SECRETARY—G. N. Srecer, S-M-S Corp., 1165 
Harper Ave., Detroit 11, Mich. 


MAHONING VALLEY 3rd Thurs. 
CHAIRMAN—A. W. WaLpo, Youngstown Weld- 
ing & Eng. Co., 3700 Oakland Ave., Youngs- 
town 9, Ohio 
SECRETARY—H. Ross Stromecker, Youngs- 
town Welding & Eng. Co., 3700 Oakland 
Ave., Youngstown 9, Ohio 


NORTHWESTERN, PA. 
CHAIRMAN—C. W. Lytton, The Lincoln Elec- 
tric Co., 741 Liberty St., Franklin Pa. 
SECRETARY—W. R. Boyp, 160 E. 8th St., Erie 1, 
Pa. 


PITTSBURGH 3rd Wed. 
CHAIRMAN—G. O. HoGtunp, Aluminum Co. of 
America, New Kensington, Pa. 
SECRETARY——J. F. MinnottTe, Minnotte Bros 
Co., 1201 House Bidyg., Hays (7), Pittsburgh, 
Pa. 


TOLEDO 2nd Tues. 
CHAIRMAN—J. C. GersLanp, City Auto Stamp- 
ing Co., Lint & Dura Aves., Toledo, Ohio 
SECRETARY—A. H. HomricHaus, Jr., 2734 
Powhatan Parkway, Toledo 6, Ohio 


WESTERN MICHIGAN Last Mon. 
CHAIRMAN—W. J. Epsrooxe, Haven-Busch 
Co., 501 Front, N. W., Grand Rapids, Mich. 
SECRETARY—R. D. Layman, The Lincoln Elec- 
tric Co., 200 Division Ave. N., Grand Rapids 

2, Mich. 


#5—MID-WESTERN 
R. E. McFarvanp, Dept. 7866; Western 
Electric Co., Inc., Hawthorne Station, 
Chicago 23, II. 


CHICAGO 3rd Fri. 
cHAIRMAN—C. G. Bassier, Taylor-Winfield 
Corp., 543 Washington Bivd., Chicago 6, Ill. 
SECRETARY—T. B. Jurrerson, The Welding 
Engineer, 506 S. Wabash Ave., Chicago 5, 

Ii. 


INDIANA 4th Fri. 


CHAIRMAN—W. G. Moroan, Noblitt & Sparks 
Industries, Inc.. Greenwood, Ind 

SECRETARY— Mars. Merceves Srotts, P. R. 
Mallory Co., Indianapolis, Ind. 


LOUISVILLE 4th Tues. 
CHAIRMAN—E. H. Ditty, Tube Turns. Inc. 
224 E. Broadway. Louisville. Ky 
SECRETARY—T. H. Lewis, 3324 iHiinois Ave., 
Louisville, Ky. 


MICHIANA 
CHAIRMAN—W. G. Fassnacnt, Bendix Prods. 
Div., Bendix Aviation Corp., South Bend 20, 
Ind. 
secretTary—G. C. Hit, 1441 Chester Street, 
South Bend 15, Ind 


MILWAUKEE 4th Fri. 
CHAIRMAN—G. F. Maver, Machinery Welder 
Corp., 3623 W. National Ave.. Milwaukee 4, 
Wis. 
SECRETARY—CHAUNCY Hart, Heil Co., 300 W. 
Montana St., Milwaukee, Wis 


NORTHWEST Ist Wed. 
CHAIRMAN—Louis T. Kenny, Kenny Boiler & 
Mfg. Co., St. Paul, Minn 
SECRETARY—ALEx!Is Caswett, Mannfactur- 
ers’ Assoc. of Minn., 200 Builders Exchange 
Bidg., Minneapolis, Minn 


PEORIA-CENTRAL ILLINOIS 3rd Wed. 


CHAIRMAN—A.rrev A. Warp, 2910 Prospect 
Rd.. Peoria 4, 1)! 

SECRETARY—FRANKLIN Watk1Nns, 2709 Gale 
Ave., Peoria, Ill. 


#6—MID-SOUTHERN 
M. A. Barrett, Vice-President, c/o 
Beech Aircraft Corp., Wichita 1, Kan. 
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“Tl didn’t know 


‘you could weld aluminum!” 





Strange, how often you still hear that exclamation. Gas 
welding, spot, butt, seam and electric arc welding, furnace, 
torch and dip brazing are all figuring importantly in war work. 
You'll find experienced operators everywhere. 

These joining methods, coupled with the many economic 
advantages offered by Alcoa Aluminum products, will help 
determine the winners in the battles for postwar markets. 

Alcoa has a book which discusses in detail all of these 
methods—“WELDING and BRAZING ALCOA ALUMI- 
NUM”—helpful for your product designers and plant men. 
For a free copy, write ALUMiNUM ComPpANy OF AMERICA, 


1933 Gulf Building, Pittsburgh 19, Pennsylvania. 





Girls make accurate, airtight aluminum 
radar housings by gas and electric welding 





ADVERTISING 





KANSAS CITY lst Tues. 
CHAIRMAN—A. C. S_uss, Moore Co., 556 West- 
port Road, Kansas City, Mo 
SECRETARY—PERRY MILLER, The Vendo Co., 
2500 Washington, Kansas City, Mo. 


OKLAHOMA CITY lst Thurs. 
CHAIRMAN-—-CHARLES M. Bowen, Lincoln 
Elec. Co., Box 5006, Oklahoma City, Okla. 
SECRETARY—L. L. STEWaRT, e+ Ay 
Co., Box 653, Oklahoma City, O 


ST. LOUIS 2nd Fri. 
CHAIRMAN—-C. H. Armstrono, Curtis Mfg. 
Co., 1905 Kienlen Ave., St. Louis 20, Mo. 


SECRETARY—R. K. MacIntyre, 719 Euclid 
Ave., Alton, Ill. 


SOUTH TEXAS 3rd Thurs. 
CHAIRMAN—W. E. Kiauperec, 1235 East 25th 
St., Houston 8, Tex. 
SECRETARY—A. E. Wister, Hughes Tool Co., 
300 Hughes St., Houston, Tex. 


TULSA 


CHAIRMAN—JAMES G. MclIvuatney, P. O. Box 
590, Tulsa, Okla. 

SECRETARY—James B. Davis, Tulsa Testing 
Labs., Tulsa, Okla. 


WICHITA§ 


CHAIRMAN—E. A. Bussarp, Coleman Lamp & 


Stove Co., 250 N. St. Francis, Wichita 1, 
Kans. 


SECRETARY—ALVIE COVERT, 


3105 Arkansas 
Ave., Wichita, Kan. 


#7—WESTERN 


C. P. SANDER, Western Pipe & Steel Co. 
of Calif., 5717 Santa Fe Ave., Los 
Angeles, Calif. 


HAWAII Last Thurs. 
CHAIRMAN—GEORGB GLOverR, W. A. Ramsay, 
Ltd., Honolulu, T. H. 
SECRETARY—ALAN G. Surprer, Hawaiian Gas 
Ss ae Co., P. O. Box 2454, Honolulu, 
ea 


LOS ANGELES 3rd Thurs. 


CHAIRMAN—C. SoMMARSTROM, 203 Lankin St., 
Downey, Cal. 
SECRETARY—E. O. WriLuiams, Victor Equip- 
reo oo 3821 Santa Fe Ave., Los Angeles 
1, Calif 


PEARL HARBOR 


CHAIRMAN—H. J.SHANLEY,514—10th St., Naval 
Housing, Honolulu 50, T. H 

SECRETARY—D. B. Tower, 1730 B. KalaniSt., 
Honolulu, T. H 


PORTLAND, ORE. 


CHAIRMAN—-CARL Lope.y, Training 
Kaiser Co., Inc., Vancouver, Wash 
SECRETARY—PavutL Kutvipero, Industrial 
cialties Co., 940 S. E. 7th Ave 

Ore. 


Dept,, 


pe- 
Portland 14, 


PUGET SOUND 4th Tues, 
CHAIRMAN—Pror. G. S. SCHALLER; Univer ity 
of Washington, Seattle 5, Wash 
SECRETARY—RostT. E. RUSSELL, Hydraulic 
Supply, 7500—S8th St., Seattle 8, Wash. 


SAN FRANCISCO 


CHAIRMAN—LEO BERNER, Joshua Hendy Iron 
Works, Sunnyvale, Calif. 

SECRETARY—R. E. Lasaon, Victor E quipment 
Co., 844 Folsom St., San Francisco 2, Calif 


TACOMA 


CHAIRMAN—Gus Waaco, 610'/2 E 
ve., Tacoma 4, Wash. 
SECRETARY—Bup On ver, Bud’s Welding Sup 
ply & Repair Service, 944 Market St., Ta- 
coma 3, Wash. 


Wright 





* Chattanooga—on first Friday of month, ex. 
cept January. Then it will be on the 10th 
New Orleans 
tempting to agrange meeting for ee 4th) 
Tulsa—Jan. 11, Feb. 8, Mar. 8, Apr. 5, May 
10. June 7. 
§ Wichita—Jan. 9, Feb. 6, Mar. 6, Apr. 3, May 
8, June 5 


List of New Members 


BOSTON 


Smith, Woodford Y. (B), 57 Statler Rd., 
Belmont, Mass. 

Wolcott, John L. (C), 18 Syenmere Lane, 
Hingham, Mass. 


CHICAGO 


Larson, Donald E. (B), Chicago Bridge & 
Tron Co., 1305 W. 105th St., Chicago 43, 
Til. 

Marquiss, Elmer E. (C), National Cylin- 
der Gas Co., 4700 W. 19th St., Chicago, 
Ill. 

Whitson, R. G. (C), National Cylinder 
Gas Co., 4700 W. 19th St., Chicago, II. 


CINCINNATI 


Daugherty, Edgar (B), International Clay 
Machy. Co., 1145 Bolander Ave., Day- 
ton, Ohio. 

Davis, W. M. (C), 2011 Florence Ave., 
Cincinnati 2, Ohio. 

Diss, William Le Roy (C), Cincinnati 
Metalcrafts, Inc., 34th & Robertson, 
Oakley, Cincinnati 9, Ohio. 

, Allen Howard (C), Cincinnati 
Metalcrafts Inc., 34th & Robertson, 
Oakley, Cincinnati 9, Ohio. 

Kepeer, Frank L. (C), 1034 Woodrow St., 

incinnati 4, Ohio. 

Maier, Ernst (C), Cincinnati Metalcrafts 
Inc., 34th & Robertson, Oakley, Cin- 
cinnati, Ohio. 

Matlago, John T. (C), 2804 Digby Ave., 
Cincinnati, Ohio. 

Osterland, Cari H. (B), Trailmobile Co., 
3lst St. & Robertson Ave., Cincinnati, 
Ohio. 

Seibert, Elmer (C), 210 Lincoln Rd., 
Bellevue, Ky. 

Vorwerck, Fred J. (C), Apt. 1, 2620 
Norwood Ave., Norwood 12, Ohio. 


December 1 to December 31, 1945 


CLEVELAND 


Bailey, Howard (C). 579 Prospect St., 
Bucyrus, Ohio. 

Dubics, L. A. (C), Air Reduction Sales Co., 
1108 Williamson Bldg., Cleveland, Ohio. 

French, Joel (B), Glascote Products, Inc., 
20900 St. Clair Ave., Cleveland, Ohio. 

Gray, Robert (C), 9354 Amesbury Ave., 
Cleveland 6, Ohio. 

Hannum, Richard M. (C), Coast Metals, 
Inc., Rm. 231, Rockefeller Bldg., 
Cleveland, Ohio. 

Hartwick, Glenn Edwin (C), 1309 W. 95th 
St., Cleveland, Ohio. 

Neiman, A. B. (C), R. D. 4, Cleveland 9, 
Ohio. 

Schaffer, Peter H. (C), Air Reduction 
Sales Co., 1108 Williamson Bldg., 
Cleveland, Ohio. 

Shulz, Julius (C), Light Alloys Mfg. Co., 
Painesville, Ohio. 

Shuttleworth, Richard R. (C), Universal 
Welder Corp., 735 Carnegie Ave., 
Cleveland 15, Ohio. 

Soeder, William P. (B), 671 E. 102nd St., 
Cleveland, Ohio. 

Storey, Irwin A. (B), 18103 E. Park Dr., 
Cleveland 19, Ohio. 


DETROIT 


Cousins, Eugene A. (C), 16518 Birwood 
Ave., Detroit 21, Mich. 

Johnston, James M. (A), The Murray 
Corp. of America, Detroit 11, Mich. 

Neubauer, Otto E. (B), General Welding 
Co., 2134 20th St., Detroit 16, Mich. 

Praydzial, Frank (B), 8243 Mandalay, 
Detroit, Mich. 


LEHIGH VALLEY 
Brobst, Nathan B. (C), 107 N. Green St., 


Nazareth, Pa. 
Musselman, C r R. (C), 2239 Kem- 
ehem, Pa. 


merer St., Bet 
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LOS ANGELES 


Galbraith, E. N. (C), 4243 Boyar, Long 
Beach, Calif. 

Thomas, A. R. (C), 
Glendale, Calif. 


951 E. Stocker St., 


LOUISIANA 


Fazzio, Sam (B), 616 Academy St., 
Houma, La. 


LOUISVILLE 


Hochstrasser, R. L. (B), Griffin & Co., 
819 Fehr Ave., Louisville, Ky. 


MAHONING VALLEY 


Myers, E. T. (C), 1136 E. State St., Salem, 
Ohio. 


MARYLAND 


Henning, William E., Jr. (B), The Black 
Mfg. Co., 1416-1428 W. Baltimore St., 
Baltimore 23, Md. 

Zapffe, Carl A. (B), 6410 Murray Hill 
Rd., Baltimore 12, Md. 


MILWAUKEE 


Edwards, Mike (B), 2330 N. Palmer St., 
Milwaukee, Wis. 

Hoban, W. P. (B), Harnischfeger Corp., 
4400 W. National Ave.,. Milwaukee, 


Wis. 

Pawlowski, John A. (C), 5282 N. Shore- 
land Ave., Milwaukee 3, Wis. 
Strelow, Arthur E. (C), 8405 W. 

Ave., West Allis 14, Wis. 


NEW JERSEY 


Bagger, N. B. (C), 146 Herbert Ave., 
Fanwood, N. J. 

Germanus, Alexander (B), Newark Ox- 
welding Co., 91 Poinier St., Newark 5, 
N. J. 


Hayes 


4th Mon, 


Jan. 7, Jan. 30, Mar. 4 (at- 
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by installation of modern 
| __ hae projection welders 
- f | = weed with ELECTRONIC CONTROL 


@ Production of automobile shock absorbers by the Gabriel 
Company (Cleveland) has increased from 225 to 300 
assemblies an hour. The new welders, which replace man- 
vally operated machines, are equipped with a G-E electronic 
weld timer and ignitron contactor. 


With this new equipment, weld timing is much more 
accurate, according to I. J. Samuelson, plant manager. 
And there is far less variation in welds than before. 

Also, wear and tear on dies has decreased, because 
less welding pressure is required. This reduction is 
made possible by improved pressure control. 





Here’s What the Electronic 


Five shock absorber assemblies are produced every ay ° 
minute at the Gabriel Company, Cleveland, by this 2 * Weld Timer Offers YOU 


g ’ projection welder, which is equipped with a com- 


bination of G-E weld timer and ignitron contactor. 1. Automatic timing of the dura- 


tion of the weld current—oper- 
ator errors in timing are elimi- 
nated. 


2. Safe operation—a sturdy, 





deadfront construction gives op 
Four Important Advantages of erators maximum protection. 
the Ignitron Contactor 





3. Easy inspection—because the 
- High-speed operation— control panel is hinged, it is easily 
because there are no moving accessible for inspe: 
parts, its speed of operation is 
limited only by the control- 4. Quick adjustment—the dial is 
switch setting. conveniently located on the con- 

2. Low maintenance—millions of operations can be made ; 

before servicing is required. 

3. Plug-in relay—contactor can be used on various control 

voltages merely by plugging in the correct relay. YN 

4. Silent operation—this electronic switch is completely noise- 

less. 

@ Need More Information ? 


Our engineers will be glad to help you select exactly the right 
weld timer and ignitron contactor for your application. Simply 


get in touch with the nearest G-E office. Apparatus Depft., RESISTANCE-WELDING CONTROL 


General Electric Company, Schenectady 5, N. Y. 


trol panel. 
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Grieser, Henry J. (C), Apt. 8B, The 
Village, Magee Ave., Elizabeth, N. J. 


NEW YORK 


Baron, C. G. (C), c/o Westinghouse 
eo Intl. Co., 40 Wall St., New York 5, 
ew 
Cook, Lucien A. (C), 7814—4th Ave., 
Brooklyn, N. Y. 
Easton, David (C), Premier Welding Co., 
1203 Atlantic Ave., Brooklyn, N. Y. 
Granger, Laurence F. (B), 38-12 149th 
Pl., Flushing, N. Y. 

Thompson, Thomas (C), 240-08 Weller 
Ave., Rosedale 10, N. Y. 

Vreeland, John S. (B), c/o Railway Age, 
30 Church St., New York 7, N. Y. 


NORTHWESTERN, PA. 


Campbell, Harold F. (C), National Cylin- 
der Gas Co., 1530 Raspberry St., Erie, 
Pa. 

Chay, Walter J. (C),. 3617 Fremont St., 
Wesleyville, Pa. 

Steffan, John A. (C), 1110 E. 24th St., 
Erie, Pa. 

Trost, Jack (C), Trost Roofing Sheet 
Metal Wks., 1514 Liberty St., Erie, 
Pa. 

Tuttle, Charles O. (C), 25 S. Carver St., 
Warren, Pa. 


OKLAHOMA CITY 


Fiegener, Jerry (C), 1809 N. W. 33rd, 
Oklahoma City, Okla. 

Jeffers, E. F. (C), The Boardman Co., 
Box 1152, Oklahoma City, Okla. 

Porter, Earl W. (C), The Boardman Co. 
P. O. Box 1152, Oklahoma City, Okla. 

Stilwell, Louis Phillip (C), Box 302, Brit- 
ton, Okla. 


PHILADELPHIA 


Maloney, Norvin G. (B), Mechanical De- 
velopment Lab., Wilmington Shops, 
Wilmington, Del. 


PITTSBURGH 


Bernardi, William R. (B), Bernardi & Co., 
251 Morrison Dr., Pittsburgh 16, Pa. 


Cox, John (B), Williams & Co., Inc., 
901 Penna Ave., Pittsburgh, Pa. 

Griffenhagen, Raymond P. (C), 8001 St. 
Lawrence Ave., Pittsburgh 18, Pa. 


PORTLAND, ORE. 


Quintieri, Eugene J. (B), 7851 N. Emerald 
Ave., Portland, Ore. 


PUGET SOUND 


Dosman, Theodore E. (C), 314 6th St., 
Bremerton, Wash. 

Viggers, Stuart T. (C), 5256—36th Ave. 
S.W., Seattle 6, Wash. 


ST. LOUIS 


Kroeger, A. (C), 8024 Monroe, St. Louis, 
Co., 14, Mo. 


SAN FRANCISCO 


_Ajello, William F. (B), 1027 Merced St., 


Berkeley, Calif. 
Hoover, Mark R. (B), Oleum, Calif. 
Skugrud, V. A. (B), Harnischfeger Corp., 
82 Beale St., San Francisco 5, Calif. 


SOUTH TEXAS 


Klauberg, Walter E. (C), 1235 E. 25th 
St., Houston 8, Tex. 


SYRACUSE 


Miller, Harry (C), 104 Watson Rd., No. 
Syracuse, N. Y. 


WASHINGTON, D. C. 


Davis, Jackson C. (B), Southern Oxygen 
Co., P. O. Box 5087, Washington 19, 
a: Sn 

Hawkins, Robert C. (C), Washington 
Navy Yard, Shop 50, Electronics Lab., 
Washington, D. C. 

Roberts, Wm. P., Jr. (B), Southern 
Oxygen Co., P. O. Box 5087, Wash- 
ington 19, D. C. 

Tucker, H. Austin (C), 1523 28th S. E., 
Washington 20, D. C. 

Whitehead, Edward D. F. (C), Room 918, 
Shoreham Bidg., Washington 5, D. C. 


WESTERN MICH. 


Newland, James A. (B), 1221 Alamo Ave., 
Kalamazoo, Mich. 


WICHITA 


Browne, Sidney G. (B), B&G Mfg. Co. 
338 S. Emporia, Wichita, Kan. 





WESTERN NEW YORK 


Hendrickson, Wm. H. (B), 343 W. Main 
St., Batavia, N. Y. 


YORK-CENTRAL PENNA. 


Entrekin, Sylvester T. (C), 305 S. Walnut 
St., West Chester, Pa. 

Hart, Earl E. (C), Lukenweld, Inc., Plant 
1, S. Coatesville, Pa. 

McAlpine, Wm. J. (C), 48 So. Fifth Ave., 
Coatesville, Pa. 

Spatz, Charles E. (C), Lukenweld, Inc., 
Coatesville, Pa. 


NOT IN SECTIONS 


Cardel, Olof (B), A. B. Stalsvets, Box 153, 
Tureberg, Sweden. 

Fagrell, Sven (B), Kungsgatan 33, Stock- 
holm, Sweden. 

Howie, Robert Charles (B), Metallurgy 
Dept., Univ. College of S. Wales & 
Monmouth, Newport Rd., Cardiff, Brit- 


ain. 

Lagos, Pablo Lino (C), Darkel S. A., 
Avenida Rogue Saenz Pena 832, Buenos 
Aires, Rep. Argentina, S. A. 

Lalor, Leo James (B), Thermit Welding 
Supplies Co., P. O. Box 470, Benoni, 
Transvaal, S. Africa. 

Lang, Cheng (C), The Kiangnan Dock & 
Engrg. Wks., Nantao, Shanghai, China 

Lee, Chung-Cheng (C), The Kiangnan 
Dock & Engrg. Wks., Nantao, Shanghai, 
China. 

Liu, Yu-Hsien (C), The Kiangnan Dock & 
Engrg. Wks., Nantao, Shanghai, China. 

McCammon, G. A. (B), Creole Petroleum 
Corp., Apartado 172, Maracaibo, Vene- 
zuela, S. A. 

Sandelowsky, S. (C), Hjalmar Andren & 
Soner, Kaptensgatan 6, Stockholm, Swe- 
den. 

Wilson, Roger C. (C), 511 National Bank 
of Commerce, Charleston, W. Va. 

Wright, Fitzherbert (B), Aveling-Barford, 
Ltd., Grantham, Lincolnshire, Eng- 
land. 


Members Reclassitfied 


MAHONING VALLEY 


Fisher, Robert (from C to B), 1534 
Thomas Rd., Warren, Ohio. 


WELDED FABRICATION 


A new engineering manual entitled, 
“Tailoring in Metal,” is offered by The 
United Welding Co., Middletown, Ohio. 
It discusses the factors affecting the choice 
of welded fabrication and the techniques 
of welded design. As stated by the 
author, the purpose of the manual is to 
help engineers and designers decide for 
themselves if fabrication by welding and 
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During Month of December 


PORTLAND, ORE. 


Turi, Enrico P. (from C to B), 1431 N. E. 
21st Ave., Portland 12, Ore. 





the materials made available by this 
method are applicable to the problem. 
The factors involved in a decision are cost, 
weight, strength, appearance, stability, 
noise, quality and delivery. 

Various types of welds are explained, 
and how they afiect static and fatigue load 
values. Of particular interest to the de- 
signer is specific information about devices 
which can be employed to reduce cost 


THE WELDING JOURNAL 


TACOMA 


Ohler, Bud (from C to B), Bud’s Welding 
Supply Serv., 944 Market St., Tacoma 
3, Wash. 


and improve construction. The methods 
are profusely illustrated with drawings and 
photographs. 

Although written particularly for manu- 
facturers of machinery and equipment, the 
manual is interesting to everyone involved 
in shop maintenance because of the appli- 
cation of welding to such fabrications as 
gear blanks, pulleys, tanks, casings, hous- 
ings, frames, breechings, stacks, etc. A 
copy will be sent upon request. 


FEBRUARY 











How many studs can you install 
in 10 minutes? 


































































DRILL HOLES TAP THREADS INSTALL STUDS 
(after layout and {a slow hand opera- (a third hand opera- 
center punching) tion on jobs like this) tion in this slow, 
costly method) 


GObGGG | 


100 TO 200 STUD WELDS PER HOUR a 
can be made manually. NELSON flux- 
filled studs are available from 1/8" to 
3/4" in diameter, and up to 8" in length 
in both standard and a wide variety of 
special types. 








NELSON manual welders are as portable 
as an electric drill; precision NELSON 
production-model welders are available 
with capacities of 20 or more studs per 
minute. 


GET THE FACTS—write or wire for com- 
plete information NOW! 


NELSON SALES CORP. 
LORAIN, OHIO 


Representing “. a Nelson Specialty Welding 
Nelson Stud Welding Corp. Ci Equipment Corporation 


Lerain, Ohio San Leandro..California 
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OTHER NELSON FLUX-FILLED STUDS 


PAIPGFLL FP? 


EYE Ve BATTEN METAL LATH HOOK METAL LATH STIRRUP 
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SECTION ACTIVITIES 


BOSTON 


D. H. Corey, Welding Engineer, The 
Detroit Edison Co., was the guest speaker 
at the December 3rd meeting. Mr. 
Corey’s talk on “Welding of Piping for 
Severe Service Conditions’? was very well 
received by all present. Mr. Corey dis- 
cussed equipment, maintenance, joint 
design, preheating, stress relieving, field 
inspection and other subjects. 


BRIDGEPORT 


The December 13th meeting of this 
Section was addressed by R. F. Wyer of 
the General Electric Co., Schenectady, 
N. Y. Mr. Wyer’s subject was on “Inert 
Gas-Shielded Arc Welding.”’ 


CHATTANOOGA 


The December meeting of the Chatta- 
nooga Section was held on the 7th at the 
Chattanooga Golf & Country Club. J.C. 
Holmberg, Welding Metallurgist for the 
Tulsa Boiler and Machinery Co., Tulsa, 
Okla., talked on “‘Welding Applications in 
the Oil Industry.” 

Mr. Holmberg, with the aid of slides, 
gave a very good description of the welded 
vessels and equipment used by the oil 
refining industry. 


CHICAGO 


A Night of Railroad Welding was held 

on December 21st at the People’s Gas 
Light and Coke Co. Auditorium. ‘‘Weld- 
ing on the Railroad’ was presented by 
Leland E. Grant, Engineer of Test, 
Chicago, Milwaukee, St. Paul & Pacific 
R.R. In addition to pointing out in a 
general way the importance of welding in 
railroad operations, Mr. Grant speci- 
fically discussed the building of freight 
cars. 
“Primary Training’ was shown through 
the courtesy of the U. S. Office of Educa- 
tion. This is a movie of the basic training 
programs that were carried on during the 
war to teach our young men to become 
Army, Navy and Marine fliers. 


CLEVELAND 


The December meeting of this Section 
was held on the 12th at the Engineering 
Society. This meeting was not the usual 
Dinner Meeting, but a free Buffet Supper 
followed the meeting. 

The main speaker of the evening was 
J. R. Wirt, who spoke on “Electro- 
brazing.” The meeting was attended by 
some 150 people and Mr. Wirt’s remarks 
were very much appreciated, especially 
by those interested in the resistance weld- 
ing field. Mr. Wirt is Welding Engineer 
with the Delco-Remy Division of the 
General Motors Corp. 


During the course of the Buffet Supper, 
the group was entertained by the General 
Electric Co.’s Nela Park Songbirds, 
“The Lamplighters,” a nationally known 
quartet who give out with songs of the 
“barber-shop”’ variety. 


COLUMBUS 


The January 11th meeting held at the 
Southern Hotel was sponsored by The 
Lennox Furnace Co. Frank Vaughn, 
Exec. Vice-President of The Lennox 
Furnace Co. was the dinner speaker. 
J. B. Quigley of the Graver Tank & Mfg. 
Co., Inc., presented the welding address 
on “Procedure Control of Automatic 
Welding Problems.” 


DETROIT 


The Detroit Section and Saginaw Valley 
Division met on December 6th and 7th 
respectively, to hear John H. Van De- 
venter, President and Editorial Director 
of The Iron Age and J. N. Alcock, General 
Manager, Saginaw Welding ‘Supply Co. 

Mr. Van Deventer’s talk “‘Let’s Release 
the Brakes’ was pertinent to present 
conditions at home and abroad. 

Mr. Alcock advised those interested in 
starting a welding business some of the 
“profit leaks’’ that can occur. His talk 
“Running Your Own Welding Business for 
Profit’’ showed the need of a well-rounded 
course in business management, as well as 
a thorough knowledge of welding for those 
who contemplate starting their own weld- 
ing business. 


LEHIGH VALLEY 


The regular monthly meeting of this 
Section was held on Monday, December 
3rd, at the Hotel Bethlehem, Bethlehem, 
Pa. 

Dr. H. C. Boardman, Research Engineer 
for the Chicago Bridge & Iron Co., gave 
the Section reflections from his wide ex- 
perience in welding regarding research. 
The cooperation which must exist between 
the laboratory and the practitioner was 
stressed. The speaker phrased many 
queries to provoke the thoughts of re- 
searchers. 

The January 7th meeting was devoted 
to a Panel Discussion. The Moderator 
for the discussion was Vice-Chairman G. 
E. Doan of Lehigh University. Members 
of the Panel were; Fred C. Campbell, 
Air Reduction, whose subject was “Gas 
Welding’; Bruce Johnston, Lehigh Uni- 
versity, whose subject was “Structural 
Damage and Combined Stress’’; Leonard 
J. Cogan, Lincoln Electric Co., whose 
subject was ‘‘Welding of High Strength 
Construction Steel’; Robert D. Stout, 
Lehigh University, whose subject was 
“Welding Metallurgy”; George J. Neu- 
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mann, Lehigh Structural Steel Co., whose 
subject was “Structural Steel Welding.” 

The Panel Discussion was well received. 

The Coffee Speaker for the evening was 
Professor A. H. Fretz of the Geology 
Department of Lehigh University. Pro- 
fessor Fretz spoke on “The Old Morris 
Canal.” 


LOUISVILLE 


J. N. Black of the General Electric 
Co., addressed the year-end meeting of the 
Louisville Section, held on Tuesday, 
December 18th, in the Auditorium of the 
Speed Scientific School. Mr. Black dis- 
cussed a.-c. and d.-c. arc welding and 
atomic-hydrogen arc welding. 


MILWAUKEE 


The regular meeting was held on 
December 28th at the Ambassador Hotel. 
The after-dinner topic was “Air Travel 
of Today and of the Future.’’ The 
Welding address was presented by Charles 
O. Druetzler, Welding Consultant, 
Electro-motive Division of the General 
Motors Corp. Mr. Druetzler spoke on 
“Welding on Construction of Diesel 
Electric Locomotives.” 


NEW JERSEY 


Regular monthly meeting of the New 
Jersey Section was held on Tuesday, 
December 18th, at the Essex House, 
Newark, N. J. F. H. Andrews of the 
Andrews Welding Service, Newark, acted 
as Chairman of the ‘“‘Information Please” 
Session. 

A film ‘Golden Horizons” was shown 
through the courtesy of Ampco Metal, 
Inc., Milwaukee, Wis. 

A. M. Unger, Welding Engineer, Pull- 
man-Standard Car Manufacturing Co., 
Chicago, spoke on the subject ‘‘The Rail- 
road Passenger Car.”” Mr. Unger pointed 
out that the construction of the modern 
Railroad Passenger Car employs many 
welding processes. Mary slides were 
shown demonstrating the use of the gigan- 
tic jigs and the work done on them, also 
the research work done on the technical 
side of warpage and hardness control. 
Other slides showed the new types of cars 
contemplated or under construction. 


NEW YORK 


The December meeting of the New 
York Section was held on the 11th in the 
Engineering Societies Building. Dinner 
at the Engineers’ Club preceded the 
meeting. About 200 people heard Leon 
C. Bibber of the Carnegie-Illinois Steel 
Corp. speak on “The Various Welding 
Processes and the Relation Between 
Them.’ The material presented by Mr. 
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Bibber was based on a new master chart 
of welding methods being prepared by a 
committee of the AMERICAN WELDING 
SocrETy 

L. F. Granger of The Linde Air Products 
Co. has been elected as Secretary- 
Treasurer of the New York Section to 
take the place left vacant by the resigna- 
tion of George Sykes. 


NORTHERN NEW YORK 


Members of the AMERICAN WELDING 
SocreTy met with members of other 
technical societies on October 18th to hear 
Dr. Alex Stevenson address the American 
Society of Mechanical Engineers. Dr. 
Stevenson, who is in charge of the ad- 
vanced education programs of the Engi- 
neering General Division of the General 
Electric Co., spoke on the subject: ““You 
Are Never Too Old to Learn.” 

On November 29th P. M. Hall, former 
Colonel of Ordnance, Army of the United 
States, spoke on the subject “Advances 
in Gas, Arc, and Resistance Welding 
During the War in Europe.”’ 

On January 24th the Northern New 
York Section sponsored a meeting to 
which all members of the technical 
societies were cordially invited. Roy 
Johnson, Pullman Standard Car and 


Manufacturing Co., gave an illustrated | 


talk on the subject: “‘Postwar Welding in 
Modern Transportation.” 


The following is the program for the 
remainder of the season. 


Feb. 14: Coordinated societies meet- 
ing. The New York State Society 
of Professional Engineers will sponsor 
a coordinated societies meeting to 
which all technical society groups are 
invited. 

Feb. 28: Commander Kenneth C. 
Lovell (C.E.C.) of the U. S. Navy 
will speak on the subject: ““Welding 
and Cutting by the Seabees.” In 
addition, Commander Lovell will 
show a motion picture, entitled 
“Construction and Operation of the 
All-Welded Floating Dry Docks.”’ 
This film was prepared under the 
direction of the Bureau of Yards 
and Docks, Washington, D. C. 

Mar. 28: Clarence E. Jackson of the 
Naval Research Laboratory, Wash- 
ington, D. C., will discuss “New 
Developments for the Selection of 
Steels for Welded Construction.” 

Apr. 18: Coordinated societies meet- 
ing. The American Institute of 
Electrical Engineers will sponsor a 
meeting to which all technical so- 
cieties are invited. 

Apr. 25: The local Section will present 
a program which will be prepared 
under the direction of Prof. Wendell 
F. Hess at Rensselaer Polytechnic 
Institute. The program will be de- 
voted to the subject: “‘Recent De- 
velopments in Welding.”” The pro- 
gram will be presented at R.P.I., 
Troy, N. Y., at 8:00 P.M. 

May 23: Business meeting and election 
of officers. Special attention is called 
to the fact that ladies will be cordially 
welcome to all of these meetings 
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NORTHWEST 


C. M. Underwood, Manager, Welding 
Department, Northern Ordnance, Inc., 
Minneapolis, was the guest speaker at the 
January 8th meeting. Mr. Underwood’s 
subject was ‘‘Unusual Applications of 
Gas Cutting to Ordnance Fabrication.” 


OKLAHOMA CITY 


On January 10th J. C. Holmberg, 
Metallurgical Engineer, Tulsa Boiler & 
Machinery Co., spoke on ‘Welding of 
Stainless Steel,”’ at a meeting held at the 
Biltmore Hotel. 


PEORIA 


A dinner meeting was held in the 
Jefferson Hotel, Wednesday, November 
2lst. The speaker of the evening was 
W. R. Grunow of the Allegheny Ludlum 
Steel Corp., who spoke on ‘Welding 
Stainless Steels.’ Two fine films on 
stainless steels were shown preceding the 
address. 


PHILADELPHIA 


The Philadelphia Section played host 
to the Philadelphia Section of the Naval 
Architects and Engineers on January 
18th. Harry W. Pierce, who is an active 
member of both groups, gave an excellent 
talk on ‘‘Notes on Welding Design of 
Postwar Ships.”’ 

The Philadelphia Section has started 
a plan to help organize student chapters 
at all nearby universities that offer engi- 
neering courses. 

The following are the remainder of the 
meetings of the season to be held at the 
Engineers‘ Club, Philadelphia. 


Feb. 18: “Welding Problems that 
Reach a Consultant,’ T. Holland 
Nelson, Consulting Engineer, T. 
Holland Nelson Metallurgical Lab. 

Mar. 18: “Safety of Large Field- 
Welded Pressure Vessels,” F. E. 
McAtee, Engr. in Charge of Welding, 
Chicago Bridge & Iron Co. 

Apr. 15: “The Engineer’s Responsi- 
bility in the Application of Welding,”’ 
Roger W. Clark, Works Lab., General 
Electric Co. 

May 20: “Welding of Special Steels 
and Alloys,” A. B. Kinzel, Vice- 
President, Union Carbide & Carbon 
Co. 


PORTLAND 


The sixth meeting of the Portland, Ore., 
Section was held in the Congress Hotel on 
Tuesday, November 27th. 

Due to the resignation of Chairman 
Carl Lodell, Basil McLean was elevated 
to the chairmanship. 

M. N. Sigovich of the National Carbon 
Co. showed a color film entitled ‘‘Carbon 
Black Treasure.” 

_The main speaker of the evening, 
Vincent J. Shanah, gave a very interesting 
talk on the problems and practice of 
“Fabricating Stainless Steel.” 

The seventh meeting of the 1945-46 
season of this Section was held on Wednes- 
day, December 19th, at the Congress 
Hotel. 
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J. C. O’Quinn, the Ardeawald welder, 
entertained with a sleight of hand per. 
formance during the early part of the 
dinner. 

The “coffee talk’’ was given by G. N. 
Sieger of the SMS Corp., Detroit, and 
Second Vice-President of the Socrzrry, 
who gave a most inspiring talk on the 
merits of the AMERICAN WELDING Society, 

Later Mr. Sieger spoke on ‘Resistance 
Welding in Theory and Practice.”’ His 
talk, one of the highlights of the season, 
was light enough for the moods of al! 
present and technical enough to satisfy 
everyone. 


ROCHESTER 


The Rochester Section held its January 
meeting on the 3rd in the Lower Strong 
Auditorium, University of Rochester 
A small group met for dinner with the 
speaker of the evening at the Powers 
Hotel. 

A movie ‘Nickel Highlights” dealing 
with the mining, refining and fabrication 
of nickel and its alloys preceded the 
lecture. 

Fitch Cady of the Research Depart- 
ment of the Chicago Bridge and Iron Co., 
spoke on “Disfortion in Welded Struc- 
tures.” Mr. Cady used simple illustra- 
tions in discussing the cause of distortion 
and then cited examples of distortion 
encountered in constructional welding. 

A Bowling Party is being arranged by 
the Section for the third or fourth week in 
February. 


SAINT LOUIS 


Approximately 120 members and guests 
attended the smoker held by the St. Louis 
Section on Friday, December 14th, at 
the Candlelight House. Free beer and 
sandwiches were available. This get- 
together was an opportune time for mem- 
bers of the Section to become acquainted. 
Informal discussions of welding problems 
also took place. Because the evening was 
enjoyed by all present the Section is 
planning to hold a similar get-together 
later in the season. 


SAN FRANCISCO 


The Annual Christmas Entertainment 
Meeting was held at the Engineers’ Club 
on Monday, December 17th. Dinner was 
held at 7 o'clock. A most enjoyable 
evening was had by all. 


SOUTH TEXAS 


The South Texas Section concluded its 
1945 series of programs with a dinner 
meeting on December 27th, and heard a 
very interesting discussion on Welding 
Procedures. E. B. Thompson, Southwest 
District Representative for the A. O. 
Smith Corp. was the principal speaker, 
and his remarks highlighted the progress 
made in recent years on the fabrication of 
high-pressure vessels and the welding of 
alloy steels. 


SYRACUSE 


J. N. Vreeland of the Chase Brass & 
Copper Co., Waterbury, Conn., addressed 
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DESIGN FOR RESISTANCE WELDING 





No. 12 of a Series of Bulletins on Preferred Designs for Resistance Welding Assemblies 
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WELDING DIES 






































ORIGINAL DESIGN 
Both brazing and fusion welding were tried for join- 
ing this outlet plug to container shell. Both methods 
proved to be difficult and unsatisfactory. 


REDESIGN 


By simply machining a fillet around the neck of the 
plug, the assembly was adapted to projection weld- 
ing. Solid pressure-tight joints were produced in a 
small fraction of the former assembly time. 





Use Projection Welding for 
Fast, Economical Assembly 


HERE is nothing complicated about the redesign of the parts that 

are illustrated above—and there are several other ways in which the 
job could be done, all of them equally simple. The method illustrated 
is especially suited to applications requiring liquid or gas-tight joints 
and for assemblies requiring the application of porcelain enamel. The 
weld is made with a single stroke of the die; the welding current, pres- 
sure and time being automatically controlled. For porcelain enameling, 
the parts must be held to closer fits than shown on the sketch. 


In designing for projection welding, the fundamental principle is that 
the weld should start with a point or line contact and then continuously 
increase in cross section until the weld is completed. Proportions 
should preferably be such that both parts reach the fusion temperature 
simultaneously. 


Important characteristics of projection welding are high speed opera- 
tion, consistent good quality and low electrode maintenance cost. 
Members of Resistance Welder Manufacturers’ Association will be glad 
to discuss with you the adaptation of your product parts design to as- 
sembly by this process, or by other resistance welding processes. 


RESISTANCE WELDER MANUFACTURERS’ ASSOCIATION 
505 Arch Street ©@ Philadelphia 6, Pa. 


1946 ADVERTISING 





Each chapter in this 285-page manual was 
prepared by a group of outstanding engi- 
neers. It gives full information on the 
fundamentals of the different resistance 
welding processes, and is a reliable guide 
to the selection of proper equipment for 
each process. This nendeanenbel informa- 
tion should be available wherever parts 
are being designed for resistance welding. 


Price, $2.50 per copy 











MEMBERS OF RWMA 


Taylor-Hall Welding Corporation 
Warren, Ohio 

The Taylor-Winfield Corporation 

arren, Ohio 

Thomson-Gibb Electric Welding Co 
Lynn, Massachusetts 

Welding Machines Manufacturing Co. 
Detroit, Michigan 

Acme Electric Welder Company 
Los Angeles 11, California 

Eisler Engineering Company 
Newark, New Jersey 

Expert Welding Machine Company 
Detroit, Michigan 

The Federal Machine & Welder Company 
Warren, Ohio 

Multi-Hydromatic Welding & Mig. Co. 
Detroit, Michigan 

National Electric Welding Machines Co. 
Bay City, Michigan 

ve Welder Company 

Detroit 12, Michigan 

Resistance Welder Corporation 
Detroit 2, Michigan 

Rex Welder & Engineering Company 
Kansas City 8, Missouri 

Sciaky Brothers 

hicago 38, Illinois 

Swift Electric Welder Company 

Detroit 10, Michigan 


THE ALLOY GROUP 


P. R. Mallory & Company, Incorporated 
Indianapolis, Indiana 

S-M-S Corporation 
Detroit 11, Michigan 

Welding Sales & Engineering Company 
Detroit, Michigan 

Ampco Metal, Incorporated 
Milwaukee 4, Wisconsin 

Electroloy Company, Incorporated 
Bridgeport, Connecticut 
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the December 12th meeting on the subject 
‘‘Welding Codes & Symbols.” 

R. B. Lincoln, Director of the National 
Weld Testing Bureau, Pittsburgh Testing 
Laboratory, addressed the January 9th 
meeting, on ‘‘Metallurgy for Welders.” 

The February meeting was held on 
the 13th. James B. Quigley of the Graver 
Tank & Manufacturing Co., Chicago, 
talked on ‘‘Automatic Welding.”’ 


WASHINGTON 


The annual joint meeting of the Wash- 
ington Sections of the AMERICAN WELDING 
Society and the American Society for 
Metals was held December 10th at the 
Grace Dodge Hotel. Willy: Ley was the 
speaker responsible for bringing out a 
large crowd on a miserable snowy evening. 
His topic was ‘“‘The Age of Rockets.” 

Mr. Ley is a native of Germany and a 
graduate of the University of Berlin. He 
is now a citizen of the United States, being 
one of the scientists whom we have been 
fortunate in acquiring due to the advent 
of Hitler. During the twenties, Mr. Ley 
was among those pioneering in the de- 
velopment of the liquid powered rocket 
and was one of the founders of the German 
Rocket Society. He was at this time 


associated with Professor Hermann Oberth 


COLONEL CLARENCE E. DAVIES, 
SECRETARY OF ASME, RECEIVES 
LEGION OF MERIT MEDAL 


Colonel Clarence E. Davies, of New 
York was awarded the medal of the Legion 
of Merit here today (Tuesday, January 
8th), for meritorious service while on 
active duty with the Ordnance Depart- 
ment of the United States Army. Colonel 
Davies is Secretary of The American 
Society of Mechanical Engineers, with 
national headquarters at 29 West 39th 
Street, New York, and is now resuming his 
duties after an extended leave of absence. 
The medal was presented by Lieutenant 
General Levin H. Campbell, Jr., Chief of 
Ordnance, in his office. 

As Chief of the Control Division, Office 
of the Chief of Ordnance, Colonel Davies 
was concerned with problems of policy, 
organization, methods, procedures and 
statistical reporting practices for the Ord- 
nance Department. 

He has been with the engineering society 
since 1920, consecutively as associate edi- 
tor, managing editor, assistant secretary, 
executive secretary and, since 1934, as na- 
tional secretary. 

The Legion of Merit medal recognizes 
“extraordinary fidelity and essential serv- 
ice’ in a position of responsibility, and is 
conferred on ‘‘outstanding officers and en- 
listed men of the armed forces of the 
United States or of friendly nations.” 
It is the second highest award given to 
service forces, being next to the Distin- 
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and Count Von Braun men later re- 
sponsible for the development of the V 
weapons in the Nazi laboratory at Pee- 
nemunde. Throughout the war, he has 
been engaged in confidential work on the 
military applications of the rocket and is 
considered one of the outstanding authori- 
ties on the subject. 


WESTERN MASSACHUSETTS 


A visit from the new District Vice- 
President (New York & New England) 
F. W. Davis, was one of the highlights of 
the January 2lst meeting held at the 
Springfield Trade School. 

Speaker of the evening was Vincent 
Malcolm of the Chapman Valve Co., 
Springfield, who spoke on “Castings 
Repair.” Mr. Malcolm is head of the 
Research Development Department. 

A round table discussion and question- 
and-answer period followed. 


WICHITA 


A joint meeting of the local Sections of 
the American Society for Metals and the 
AMERICAN WELDING Society was held 
on December 5th. 

R. F. Wyer, Application Engineer, 
Electric Welding Division, General Elec- 











guished Service Medal. The Secretary 
of War announced establishment of the 
Legion of Merit in 1942. 


PRESSURE VESSEL RESEARCH 


A new activity in ‘Research’ con- 
cerned with unfired pressure vessels is 
getting under way. This investigation 
will cover materials, design, fabrication 
and the checks by inspection and tests. 
The need for more quantitative data and 
factual information by those engaged in 
pressure vessel design and construction 
was accentuated by the war emergency. 
Experimental work in this field has fallen 
behind the increased use of both carbon 
steels and alloy steels in larger and more 
complex designs of vessels used in process 
industries, and under increasingly severe 
service conditions. These are now fabri- 
cated almost entirely of welded construc- 
tion and many questions to insure sound 
design and a reasonable life need to be 
answered. Acknowledged overconserva- 
tism in design has been enforced by this 
lack of knowledge,-and has helped to 
hasten the start of the new research pro- 
gram, 

The organization was started last year 
under the sponsorship of the Welding 
Research Council of the Engineering 
Foundation, whose existing contacts facili- 
tated an earlier development of this new 
research program. The American Society 
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tric Co., was the speaker of the evening. 
Mr. Wyer’s subject was on ‘“‘Automatic 
Arc Welding Machine Application.” He 
gave a very interesting lecture on the 
advantages and disadvantages of the use 
and application of automatic arc welding. 


YORK-CENTRAL PENNSYLVANIA 


The January 2nd meeting held at the 
Engineering Society Building, York, was 
in charge of Marvin Sedam, Chairman of 
the Technical Advisory Committee. The 
speakers for the evening were W. B. Hess, 
Pa. Water & Power Co., Richard K. Lee, 
The McKay Co., W. B. Lair, York Safe & 
Lock Co., and W. C. Bauer, Blaw-Knox 
Co. 

The meeting was in the nature of a 
“‘Welder’s Forum” and consisted of 
demonstrations and talks by Mr. Lee, 
Mr. Lair and Mr. Bauer. 

The demonstrations and talks ex- 
plained the A, B, C’s of the fundamental 
laws of physics which are involved in 
everyday welding problems. Question- 
and-answer periods at the end of each 
talk were provided. 

Demonstrations given by W. B. Hess 
consisted of critical points in steel wires; 
electrical conductivity, thermal conduc- 
tivity and thermal coefficient of expan- 
sion. 





of Mechanical Engineers is adding its 
sponsorship, being particularly interested 
in pressure vessels under the Boiler Code— 
the chairman of the subcommittee on 
unfired pressure vessels, Walter Samans, 
is also chairman of the new Pressure 
Vessel Research Committee. 

After a preliminary conference held in 
New York in March 1945, an over-all 
planning committee prepared a broad 
outline of the problems involved. From 
this outline the main committee will sift 
those problems of greatest need, based on 
reports of serious defects developed in 
service. The projects will be coordinated 
with all available data on similar problems 
investigated or under way in other organi- 
zations to avoid duplication. 

The main committee held its first meet- 
ing on January 10th and on assurance of 
forthcoming funds being adequate, has 
indicated the need of the prompt acquisi- 
tion of a full-time New York headquarters 
secretary. This man will be expected to 
collect, correlate and maintain adequate 
records of similar projects by manufac- 
turers, industry and research laboratories. 
With the cooperation of the main com- 
mittee he will correlate the needed pro- 
jects that are approved with the available 
research capacity in equipment and 
personnel of a selected number of uni- 
versity laboratories. Candidates for this 
position are requested to communicate 
with W. Spraragen, Director, Welding 
Research Council, 29 W. 39th St., New 
York 18, N. Y. 


FEBRUARY 


